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Editorial 


THE PROPER USE OF DRUGS 


ITH the ‘‘wonder drugs,’’ the miracles of the modern age, such as the 

antibiotics, vitamins, endocrine preparations, sedatives, and anesthetics, 
being exploited on the television screen, the radio, and in the popular maga- 
‘ines, it is difficult to resist the pressure for their use. Do we prescribe or 
administer them just to be up to date, or do we restrict their use to cases for 
which they are specifically indicated? The multitude of pharmaceuticals now 
ivailable does not lessen the fact that they are ‘‘poisons’’ physiologically, and 
that their detoxification and elimination in some cases can produce harm as 
well as good. 

Dr. William Dameshek,* professor of clinical medicine at Tufts Medical 
School and an international authority on hematology and blood chemistry, 
warns that drugs are potentially destructive and affect the chemical machinery 
of the blood and the blood eell-forming organs. It should be borne in mind 
that, in spite of successful clinical results with the use of many drugs, the bone 
marrow seems to be particularly vulnerable to hematoxie reactions. 

The effect of general anesthetics, particularly those which produce hy- 
poxemia, as nitrous oxide gas, has been adequately discussed during the last 
few years by anesthesiologists. Is the use of ether or Pentothal sodium justi- 
fied for every minor procedure, such as the extraction of teeth, when the opera- 
tion could be performed more safely and perhaps as painlessly with a local 
anesthetic? 

The use of antibiotics and sulfa drugs, which have saved innumerable 
hours of treatment and reduced the time of suffering from infections to a mini- 
mum, should be reserved for such cases as require their application. They 
should not be used unless there is a clear and impelling indication for their 
use. Remember, some patients are allergic to these drugs, and others who 
would get along just as well without them might become sensitized to them, 
especially if given in inadequate doses. The procaine in procaine penicillin 
may cause anaphylactic shock just as much as procaine injected for local anes-_ 
thesia. The depressing hemopoietic action of the sulfa drugs and especially 
Chloromyeetin (chloramphenicol) may produce a marked decrease in the blood 
cell count, resulting in serious complications, even fatal ones. Also, the cor- 
reet use of antibiotics requires bacteriologic tests, since not all the organisms 
are controlled or eliminated by each of the drugs. Penicillin-resistant or- 
ganisms, or strains of them, are commonly encountered in oral infections. 


*Dameshek, W.: Hemotoxic Reactions to Drugs, Postgrad. Med. 16: 369, 1954. 
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Vitamins are of the greatest importance for the welfare of the human 
organism, and so are the mineral salts. This does not mean that every patient 
with dental caries or gingivitis should be filled up with vitamin pills. They 
are useful in many cases, they are effective only if injected in others, and they 
are quite essential if the patient is given antibiotics over a long period of time. 
The elimination of the bacterial flora in the colon prevents the formation and 
absorption of the much needed members of the vitamin B group. 

The administration of hormones certainly interferes with glandular physi- 
ology to a great extent. The interaction of one hormone on the production of 
another must be understood, and the changes which occur during gestation, 
menstruation, adolescence, and menopause must be taken into consideration. 
The wise practitioner will enlist the help of the endocrinologist. 

Sedatives are very useful, especially for preoperative effects. If the pa- 
tient is ambulatory great care must be taken regarding his transportation 
home. The use of sedatives in such cases involves great responsibility, and 
one must realize the trouble that can befall a patient who does not have the 
full faculty of his senses. The variability of patient reactions to drugs is such 
that no drug should be administered with complacency. 

Dr. Dameshek laid down six commandments for the use of drugs as 


follows: 


. Do not use drugs unless it is essential. 
2. Do not use potentially toxic drugs unless the need is impelling. 
3. If the finger of suspicion is pointed at a drug, avoid it. 


4. Investigate the formula. 

5. Be alert for side effects, such as fever, joint pains, skin eruptions, and 
the like. 

6. Do not rush into powerful and possibly harmful therapy, for in treat- 


ment conservatism is a commendable virtue. 
EK. H. F. 





Operative Oral Surgery 


THE PSYCHODYNAMIC APPROACH TO IMMEDIATE 
DENTURE PROSTHESIS 


MartTIN R. Proret, B.S., D.D.S., AND SyLviA MarKHAM, M.A., 
New York, N. Y. 


ae insights which have opened up new horizons in the 
understanding of physical ailments can render invaluable service to the 
practice of dentistry. No field, be it medicine, art, education, industry, or 
government, has been left untouched by the significant impact of new psycho- 
logical findings. The dentist, no less than the physician, must seek new 
orientation in the theory and practice of dentistry for the purpose of establish- 
ing a better doctor-patient relationship and removing or reducing the fear and 
anxiety inherent in the dental situation. The psychosomatic approach to 
medicine demands that the physician or dentist treat the patient as a total 
personality, with an understanding of the latter’s needs, drives, fears, and 
defenses. No longer can the dentist view himself as simply a skilled mechanic, 
highly specialized in one restricted area of the human body, neglecting the 
emotional components of the personality. 

This article will concern itself with the re-evaluation of the role of the 
dentist in relation to his patient with a better understanding of the psycho- 
dynamies of personality and of the specific fears of the dental situation so 
that the dental procedure will be facilitated, particularly in the field of the 
immediate denture prosthesis. 

No situation in the entire field of dentistry holds more terror for the 
patient than the one in which complete or multiple extractions are con- 
templated. Patients show reactions which range all the way from a resigned, 
fatalistie acceptance of an inevitability to definite phobic behavior. Fear will 
be present in every person who is facing a real situation which, of necessity, 
must be painful. The extent of the fear will depend upon the past traumatic 
experiences of the patient, the neurotic components of his personality, and 
the skill with which the dentist handles the situation. Both real fear and 
neurotic anxiety interfere seriously with the dentist’s efficient functioning 
during the treatment and with the patient’s postoperative recuperative process. 

At the onset, it is important to distinguish between the objective fear and 
neurotie fear, usually called a state of anxiety. Objective fear is the reaction 
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of alarm or apprehension in an individual who is responding to a dangerous 
or painful situation in the environment. Anxiety, on the other hand, is a 
state of alarm aroused by internal stimuli and is only indirectly related to an 
external situation. Objective fear is directly proportionate to the real danger, 
while the intensity of the anxiety bears no direct relation to the real danger. 
Anxiety appears excessive and inappropriate. For instance, a person may 
manifest great anxiety when crossing a bridge, even though the possibility of 
falling or injuring himself is very small. The reaction of the patient to a 
major dental procedure may be compounded of both objective fear and 
anxiety. The extent to which the affective state is directly correlated with 
the real pain and feelings of organic loss measures the adjustment potential 
of the individual patient. The well-adjusted personality is able to face up to 
the loss of teeth and the discomforts of the operation with the same stoicism 
that he demonstrates in accepting other physiologic changes attendant on 
advancing age. In addition, the normal person is capable of acting decisively 
when convinced of the need for immediate denture prosthesis without the 
ambivalence and vacillation found so often in neurotic patients. The latter 
tend to exaggerate the terrors of the situation, delay taking action and give 
evidence of severe anxiety which may become phobic. 

Phobias are defense mechanisms in which a person projects his anxiety 
to some external object or situation. In this way, the true nature of the 
inner threat is concealed, and the person is distracted from the frightening 
internal stimuli. To understand the true nature of the dangerous inner 
stimuli which are capable of arousing phobic anxiety, one must consider the 
unconscious meaning of tooth extraction. In the framework of Freudian 
dynamics, teeth represent phallic symbols. Consequently, a person may equate 
loss of teeth with castration. In childhood, castration may be perceived as 
punishment for forbidden acts, such as masturbation, fantasy that accompanies 
autoerotic play, or overt expression of hostility. Castration anxiety in the 
early years tends to give meaning to the loss of teeth in adulthood. An adult, 
both consciously and unconsciously, views his loss of teeth as the beginning 
of his decline, particularly of his sexual powers. Men view it as the end of 
their virility, while women interpret it as an overwhelming blow to their 
feminine attractiveness. In menopause, ‘‘a woman often feels that a denture 
is the last straw in her already wounded vanity and self esteem.’’> With the 
possibility of loss of sexual powers may come anxiety that mental vigor, 
physical endurance, and other areas of functioning will likewise suffer. The 
anxiety produced by such unconscious perceptions may be devastating in its 
effects. 

One, however, must not underestimate the importance of conscious 
experiences and memories in determining the psychological set of the patient. 
He may recall the traumatic dental experiences of childhood which have 
proved damaging by virtue of the fact that the ego was too weak to deal 
adequately with the painful and frightening situation. In adulthood, similar 
cues may reactivate the alarming situation which had occurred in the past, 
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nd will tend to arouse fear, even though the ego has strengthened and 
hould be able to cope with the new circumstances. Emotional maturity in 
-onnection with dental experiences may be frozen at the childhood level. A 
isychosomatie approach to dentistry must consider the need to dilute the 
bnormal, residual fear of the emotionally immature patient as well as the 
iormal fear of the well-adjusted person, and to divest dental procedure of its 
‘errifying aspects. The dentist can do much to reduce the anticipatory fear 
{ the patient and create a more relaxed attitude in him. The dentist should 
seek to establish a rapport with his patient, which is similar to the trans- 
erence relationship in psychotherapy. The patient tends to see his physician 
dentist as a father surrogate and to form a passive dependent relationship 
with him as one does with any authority figure. It is interesting and signifi- 
cant to note that the patient sitting in the dental chair will take criticism, 
direction and guidance which he would not take in ordinary situations. 
Women patients, particularly, may establish a warm, affectionate trans- 
ference which is reminiscent of their early attachment to their fathers. How- 
ever, the patient’s relationship to the dentist is an ambivalent one compounded 
of both dependence on a parental figure who ean heal and hostility toward a 
person who must, by the very nature of the treatment, inflict pain. This basic 
conflict complicates the doctor-patient relationship and therefore demands 
tremendous patience, understanding, and acceptance on the part of the 
therapist. The patient should be allowed to express his negative feelings, 
which may appear immediately or which may not appear until some time after 
treatment has begun. The dentist must be on the alert to recognize hostile 
feelings and take time out to talk things over and discuss the problems so 
that good rapport may be obtained. Fundamental to good rapport is the 
ability of the dentist to empathize with his patient. Treatment should 
encompass the total personality of the patient with the sympatheie under- 
standing of the patient’s problems, even though seemingly unrelated to the 
immediate dental work. 

Let us now consider the application of the psychodynamic approach to 
immediate denture prosthesis. The most effective way of dealing with the 
fear and anxiety of patients is through the face-to-face interview. Active 
treatment begins with the first visit. From past experience, it has been found 
expedient to hold the first consultation in a setting removed from the treat- 
ment room and without any suggestion of dental instrumentarium. The room 
should offer a subdued, relaxing, and dignified atmosphere. A detailed 
anamnesis is taken which covers the medical, psychological, and dental aspects 
of the patient’s life. The medical history should include the name of the 
family physician and data concerning previous illnesses or operations, present 
ailments and date of their onset, together with facts about nervous tendencies, 
the cardiovascular, gastrointestinal, and genitourinary tracts, and the respira- 
tory system. It should also include any family history of cancer, tuberculosis, 
arthritis, or rheumatism. To complete the medical picture, some information 
concerning the patient’s dietary, drinking (alcoholic), and smoking habits 
should be obtained. In order to gain some insight into the psychological 





6 MARTIN R. PROTELL AND SYLVIA MARKHAM 


background of the patient, the following information should be elicited: 
(1) whether the patient has suffered any real traumatic experience related to 
dentistry; (2) what the patient expects in terms of end results; (3) a dental 
history, if possible, of mother, father, and siblings; and (4) an evaluation of 
the patient’s reactions to the loss of teeth. 

The dental charting and history taking obviously must take place in the 
treatment room. This should include examination of the mucosa and gingiva 
as to color and texture and of the dentition as to carious conditions, either 
vital or nonvital, and mobility. One should note the patient’s mouth hygiene 
and type or types of dentifrice, mouthwash, and toothbrush used. The types 
of restorative dentistry present also should be recorded in the chart, To con- 
clude, intraoral radiographs should be taken and study models made. 

A preliminary tentative estimate of the patient’s personality structure 
should emerge from the session. The difference between a healthy and 
neurotic adjustment of any one patient may not always be easy to determine. 
On the whole, the well-adjusted person tends to be cooperative, trusting, 
objective, and capable of relating to the dentist on a friendly level. However, 
it is not unusual to find that what appears to be a so-called normal facade is 
masking a neurotic or even psychotic underpinning. For example, the patient 
who presents an exterior of bravado, robust health, and abounding cheerful- 
ness may be denying a basic depression which will manifest itself in a situation 
of stress. The dentist may have to depend on other clues, often nonverbal, to 
ascertain the presence of abnormal or unhealthy personality. Attitude ex- 
pressed in the way in which a patient selects and uses a dentifrice or tooth- 
brush may suggest both the conscious and unconscious meaning of the teeth 
in the total economy of the patient’s personality. An overmeticulous care 
of the teeth, which may be almost ritualistic in practice, may be indicative 
of an obsessive-compulsive personality structure, or of erotic gratification re- 
lated to the mouth. Where a person maintains cleanliness and personal pride 
in all matters of grooming and yet neglects his teeth, we may suspect a wish 
to deny strong oral passive needs. Fixations at the oral level may be mani- 
fested in a wide variety of dental symptoms, ranging all the way from total 
neglect to excessive preoccupation with the teeth. 

Symptoms which appear most frequently in handling neurotie patients 
are phobia-like anxiety, resistiveness, guarded suspiciousness, and hypochon- 
driacal and egocentric, narcissistic behavior. These symptoms may appear 
singly or in combination. It is likely that the neurotic personality will mani- 
fest more than one of these symptoms. Anxiety may be verbalized in ex- 
pressions of apprehension and dread or it may be revealed in involuntary 
physiologic signs, such as the manner of speaking (verbosity or undue reti- 
cence), general restlessness and fidgeting, chain smoking, wetting of lips, 
throat clearing, sweating, or the clenching of hands. Resistiveness may be 
manifested by the patient who withholds information, hurries through the 
interview, assumes an air of indifference, or seems to be testing the dentist. 
He may be attempting to manipulate the therapist and to manage the situation 
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to suit his own neurotic needs. For example, the career woman, often a 
spinster, who rushes in with an air of haste and importance and expresses 
ierself in such terms as ‘‘let’s get down to business and finish this thing off 
in a hurry’’ is an illustration of the oppositional patient whose unconscious 
fears are being mobilized in a situation which she perceives as threatening. 

The suspicious patient who projects onto the external world his own self- 
hatred and hostility will tend to perceive the dentist as another figure who is 
determined to exploit, cheat, and victimize him. He will be watchful, doubt- 
ing, and overalert. At the extreme, his perception of reality may be so dis- 
torted as to take on a paranoid quality. The hypochondriacal patient may 
pose serious problems for the dentist. He must be differentiated from those 
suffering from real, organic illnesses. The medical history will often disclose 
the imaginary or real nature of his past illnesses and his present complaints. 
The patient suffering from hypochondriasis is often overcooperative and 
highly suggestible. .When asked to localize the painful area, he may ascribe 
pain to a variety of unrelated parts. He is unable to give a direct answer and, 
consequently, his inconsistencies make diagnosis difficult. 


The narcissistic character, more frequently found in women, will be 
manifested in egocentric, exhibitionist, and seductive behavior. These are 
personalities whose erotic attachment to themselves precludes any genuine 
object relationship. Their sole concern is to recapture or enhance their youth, 
beauty, and charm, with no real interest in the health or functional benefits 


to be derived from the prosthesis. Sometimes male narcissists may insist on 
having the gold and silver restorations in their own teeth duplicated in the 
denture in order to avoid any impression that the teeth are false. So long as 
the dentist ean feed their narcissistic vanity and achieve the results they were 
promised, a working relationship between patient and therapist can be 
established. 


Case History of a Narcissistic Character.—The patient was a 24-year-old white 
woman, narcissistic and suspicious, She was married and had no children. 

Diagnosis: Immediate full upper denture. Upon presentation of the diagnosis, the 
patient was not greatly concerned about the loss of her maxillary teeth, but was primarily 
concerned with the degree of esthetic improvement. The patient was reassured that a 
marked cosmetic effect could be achieved. It was deemed advisable, before proceeding 
with the treatment planning, that a review of the presentation be given to the husband 
in the presence of the wife. At the conclusion of the interview, it was further suggested 
that the diagnosis be fully discussed at home. During all consultations emphasis was 
placed on the loss of teeth, the conscious or unconscious effect it might have upon the 
sexual relationship, and the possible embarrassments that might occur. 

Both husband and wife, after discussing the matter for a week, agreed that the 
procedure would in no way interfere with their relationship. Upon this assurance, treat- 
ment was instigated. 

The patient was hospitalized, her teeth were surgically removed, and an immediate 
upper denture was inserted. When the patient fully reacted after surgery her only 
concern was “How do I look?” She was more than gratified with the cosmetic result. 
Twenty-four hours postoperatively the patient developed a crying spell, was terribly dis- 
traught, questioning whether or not she was as sexually attractive to her husband as 
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before treatment. In fact, she exhibited a great deal of regret that she had consented 
to the operation. Much time was spent at her bedside reassuring her, The husband was 
contacted and his wife’s psychological problems were explained. Advice was given as 
to how he might act and talk in order to reassure his wife. Within ten days after the 
procedure was completed, the patient had re-established her usual patterns of behavior. 
This could not have been accomplished without the complete understanding and full co- 


operation of the husband. 


One should not overlook the fact that the dentist is also being observed 
and judged by his patient in their first interview. The meeting is a form of 
social interaction, the positive results of which will depend on the skill of 
the dentist in putting his patient at ease and in winning his confidence and 
trust. The dentist’s own inner security, which is based on his self-knowledge 
of competence and experience, will communicate itself to the patient. The 
patient’s behavior in the dental chair may confirm and amplify the preliminary 
findings which emerge during the face-to-face interview. Evidences of 
anxiety, even though verbally denied, may be exhibited in such physiologic 
symptoms as increased body tension, excessive perspiration, lowering of the 
pain threshold, a restless tongue, gagging, and insufficient or excessive 
salivation. On the other hand, the patient who has eroticized his oral region 
will manifest pleasure in having the dentist manipulate his mouth. 

The dentist is able to utilize the deeper psychological knowledge of his 
patient’s personality, gained through the first interview and clinical examina- 
tion, to guide him in the next phase of treatment, namely, the approach in 
presenting the diagnosis. This is accomplished at the second visit. For the 
purpose of this article, the presentation of only one diagnosis, immediate 
denture prosthesis, is being considered. In nearly all eases such a diagnosis 
will be traumatizing and will arouse tremendous apprehension in both well- 
adjusted and neurotic persons. At this point one should stress the advantages 
of the hospital approach as compared to office treatment, such as the benefits 
of complete anesthesia with reduction of trauma and the superior care and 
attention available in the hospital. It is likely that the presentation of the 
diagnosis will be more fearful and shocking to the neurotic patient. In such 
cases, further reassurances are often necessary. One should go into a de- 
tailed explanation of procedure, before, during, and after the operation, 
evaluating them in terms of the patient’s needs. This reassurance in combina- 
tion with a warm, empathic relatedness is of great value in warding off 
anxiety of even the most well-adjusted person. The latter, however, will be 
* concerned with the end results in terms of improved health and, therefore, the 
dentist can be more objective in his approach to him. In summary, we are 
not suggesting that the dentist play the role of the psychiatrist. To quote 
Bellak :® 

We do not propose that the doctor wonder what terrible psychopathology is 

brewing in every new patient. We do not expect that the doctor be as alert 

to manifestations of psychiatric problems as he is to any manifestation of other 


illnesses. With the relatively well adjusted patient there need be only a mini- 
mum of psychological consideration—such as is dictated by tact, humaneness, 
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the percepts of medicine in general, and the principles of communicating with 
people in emotionally charged situations. With the extremely disturbed 
patient, psychiatric consultation and treatment should be arranged. However, 
our discussion centers about that majority of people between these two ex- 
tremes; the person who, when affected by an illness, will distort the specific 
features of the illness by all kinds of rather common misconceptions and a few 
personal irrationalities. He will then add a great additional emotional burden 
to the realities and inconveniences of the illness. It is this person who can be 


greatly helped. 


In presenting the diagnosis to the resistive patient, one is obliged to 
issume a direct, impersonal, permissive attitude, observing very carefully the 
‘no trespassing sign’’ which the patient has put up. The diagnosis should be 
positive, leaving no doubt as to the course of treatment. The decision must be 
left entirely to the patient, without attempting to influence him. One adopts 
a similar attitude in dealing with the suspicious patient. In addition, con- 
sultation with another dentist is often deemed advisable to allay the unrealistic 
fears of this kind of patient. In dealing with the hypochondriacal patient, 
the dentist should avoid falling in with his distorted perceptions of body 
functioning. It is important that the patient be brought in closer with the 
real situation in order to lessen his phobia-like anxiety. The diagnosis should 
be presented in a detached, calm manner, and the dentist should be careful 
not to arouse unnecessary apprehension. If narcissism is a major component 
of the patient’s personality, the dentist would be wise to stress the cosmetic 
advantages of the dentures. By permitting him to participate in the decisions 
as to color, size, and arrangement of the teeth, his interest and cooperation 
will be secured. An illustration of good psychological preoperative prepara- 
tion in an anxiety-ridden patient is the case of Mr. B. From his own words we 
get a better picture of the way in which apprehension can be reduced and the 
patient made psychologically ready for the surgical procedure. 


Case History of Mr. B.—The patient was a white man, aged 47 years. He was 
divorced, The patient had been wearing upper dentures for seven years and a lower 
partial (steel) with acrylic saddles replacing molar teeth. All remaining mandibular 
teeth present (from lower right second premolar to lower left first premolar) showed 
marked periodontoclasia and were mobile. The patient described his reactions in this 
way: 

The entire modus operandi are outstandingly extraordinary, which is one 

of the main reasons I’m taking the trouble to put this in writing. Arriving at 

your office, I was nervous, suspicious, and—all right—I was scared! My first 

surprise was to not find myself sitting in a chair with a towel chained around 

my neck, staring at a drill, nervously awaiting the appearance of the dentist. 

Instead, I found myself sitting in an office, smoking a cigarette, chatting away 

as though the dentist and I had gone through college together. I’m sure you 

do, but I can’t help but wonder if you really appreciate to its full extent the 

wonderful psychological effect this first impression has on a prospective patient? 

All my fear—you might even say “dread”—worry, nervousness, and everything 

else went right out the window and I was thoroughly and completely at ease, 

and actually glad I had come! 

I have devoted quite a lot of space to this phase because of the importance 
of the initial impression, and I think you will agree it is possibly the most 
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important part of the entire operation, Another, and extremely important 
factor, was your method of working on me mentally throughout all of my 
visits. It was so casual and subtle that I wasn’t even aware of what was going 
on, until it suddenly dawned on me that I was actually anxious to get to the 
hospital. 

I do not want to leave this phase of the operation without commenting, in 
passing, on the way you patiently and honestly answered all of my ridiculous 
questions and even went further and volunteered information and explanation 
as we went along. This complete honesty and removal of everything even 
bordering on secrecy connected with what is being done, or going to be done, 
to the patient’s mouth is an extremely intelligent phase of dentist-patient re- 
lationship and one which, in my humble opinion, should have been adopted by 
all dentists a long time ago! 

I have no idea how long I was actually in Surgery. I have only the rec- 
ollection that the entire thing was completed and over and I had a little 
difficulty, on waking up, in reconciling myself to the fact that it was all over. 

The whole routine is tremendously impressing—doubly so, I imagine, when 
I use as a comparative yardstick the situation I went through a few years ago 
with my “uppers.” 

Where the entire method adds up to relaxed confidence; lack of fear; re- 
duction of pain and suffering; a knowledge and understanding of what was 
going on—and why—at all times, and a minimum of discomfort, my earlier 
experience was in violent contrast: shock, fear, pain, inability to eat, and 
extreme discomfort, and “being out of circulation” for a while—in other words, 
“partial disability.” There was no “build-up” or preparation whatever. 


The patient facing immediate denture prosthesis is confronted with a 
situation which is a major threat in a very real sense. Among the realistic 
dangers are the loss of an important part of the body, pain, uncertainty con- 
cerning the dentist’s skill and competence, expense of the operation and 
hospitalization, and a significant change in his body image. Psychologically, 
the hospital setting for immediate denture prosthesis offers many advantages 
to both the patient and the dentist. The helplessness of persons who are 
seriously ill, or who have undergone a major surgical operation often produces 
a regression to immature patterns of behavior in which body preoccupation 
and narcissistic needs supplant all other interests. There is an intense with- 
drawal of interest from the external world onto the self. The patient demands 
sympathy and attention in the same way that a child calls on his mother for 
immediate gratification of his needs. Bellak® states: 

All severe, temporarily incapacitating illnesses increase the need to be loved 

and be cared for. Enforced inactivity, in turn, adds to the wish to return to a 

dependent, more or less childlike status. Such an unconscious desire may ex- 


press itself in rationalizations, in appropriate symptoms and “demandingness.” 
Fears of possible harm by lack of care, stand in the center of rationalizations. 


The hospital, as opposed to the dental office, is more adequately equipped 
to furnish the kind of service and nursing care that caters to the patient’s needs 
while he is in a state of helplessness and trauma incident to prosthetic surgery. 
The hospital nurse plays an important part in the patient’s recuperative process. 
She becomes psychologically equated with the beneficent mother who gratifies 
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he child’s wants and gives him sheltering and comfort. “Her mere presence 
luring the first few postoperative days may mean the difference between his 
ing able to carry out elementary functions, or the taking of fluids spon- 
aneously, or the need for mechanical procedures in this regard. It is also 
srobable that the return of interest from self onto the objects and people of the 
sutside world is enhanced by the nurse’s presence, and forms a very significant 
art of the psychological readiness to get well.” The patient is being placed 
in a setting where he holds the center of attention and where his importance is 
being enhanced. 

There can be no question that an operative procedure under a general 
anesthetic, with a trained anesthetist in constant attendance, is much safer and 
more efficient in the hospital than in the dental office. The advantages of the 
general anesthetic in surgery such as this far outweigh the disadvantages. 
As compared to a local anesthetic, there is less traumatization to the gingival 
tissues, less edema around the mouth, fewer hematomas, and better healing. 
A better operative field is present because of the absence of extraneous fluids 

no injections of local anesthetic). In addition, it is not always necessary to 
remove posterior teeth prior to actual surgery, and the possibility of post- 
operative infection is reduced. The complete amnesia of the patient blocks 
out the shock of the surgical procedure and hastens the recuperative process. 

The hospital likewise offers many practical benefits to the dentist who is 
performing surgical prosthesis. He is secure in the knowledge that all 
facilities are available in case of emergencies or unexpected difficulties. The 
number of postoperative visits is reduced, since recuperation is hastened. 
The use of a hospital instead of a dental office for surgical prosthetics is of 
inestimable importance in raising the self-esteem and professional status of 
the dental surgeon to the same category as general surgery. As hospital 
procedure for surgical prosthesis becomes more widespread, general hospitals 
will doubtless improve their equipment to provide all the facilities required 
for this kind of surgery. 

Summary 


The psychodynamic approach to immediate denture prosthesis is predi- 
cated on the need to treat the dental patient as a total personality with an 
understanding of his emotional requirements and with respect for his 
uniqueness. The dental situation produces apprehension and dread in all 
persons, normal as well as neurotic. The kind of fear experienced by the 
neurotic patient can be understood only in the light of the psychogenicity of 
anxiety. Neurotic anxiety is not directly related to the real threat in the 
environment (that is, the pain of the operation and the loss of teeth), but 
originates in unconscious ideation in which extraction of teeth takes on sym- 
bolie meaning. Such anxiety also may be the product of traumatic experi- 
ences of the patient or of parents or siblings which are related to dental 
situations. It is recommended that the dentist obtain a full anamnesis cover- 
ing medical, psychological, and dental background of his patient. Basic to 
psychological understanding and good management is the establishment of a 
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doctor-patient relationship built on an empathic, permissive, and accepting 
attitude of the dentist toward his patient. The alert practitioner, in recogniz- 
ing certain symptoms, can obtain an over-all picture of the personality struc- 
ture of his patient with a view to helping him handle his anxiety and adjust 
to the traumatizing situation. 

The use of the hospital for surgical prosthesis is a most important aid 
in allaying anxiety in the patient, reducing both his physical and psychological 
trauma, and hastening the recuperative process. In addition, the hospital 
lends status to a surgical procedure which too often is regarded as routine 
office practice, and gives professional dignity to the dentist by removing him 
from the “everyday concept” of the title, dentist. 
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THE FRACTURED MALAR 
CHARLES B. BincHam, D.D.S., Fresno, CAuiIr. 


RACTURES of the malar-zygomatic arch complex (Fig. 1) constituted 

16 per cent of 497 fractures of the external facial bones treated in the 
Oral and Maxillofacial Surgery Section of the 98th General Hospital during 
the four-year period beginning January, 1949. The fractures treated ranged 
rom simple fractures involving depression of the body of the malar to 
compound, comminuted, multiple fractures involving all the facial bones. 
The more severe injuries causing the latter type of fractures fortunately are 
not common. Their treatment is involved and complicated by so many 
extraneous factors that it is not within the scope of this article to deal with 
their therapy; rather, it will be my purpose to deal with the more common 
type of fracture of the malar bone and mention only incidentally the more 
complicated injuries. 

The first axiom in treatment of the depressed malar, and perhaps the 
most important that must be stressed, is: ‘‘Do not overlook these injuries.’’ 
Often a person is hit with a ball or fist, runs into a door, or slips and falls on 
an iey walk, receiving an injury that causes edema and a ‘‘black eye,’’ which 
mask an underlying fracture of the malar bone. In many instances these 
patients are seen by a physician or dental surgeon and, after a casual 
examination, are told that the injury is not serious and that no treatment is 
indicated. Many times roentgenograms are ordered which are inadequate 
or which are not properly evaluated, and extremely displaced fractures of 
the malar bone are overlooked. Even in hospitals where the staff is alerted 
to the possibility of this type of injury, severely displaced fractures have 
been overlooked until the swelling has subsided and then it is often the 
patient who ealls attention to the facial deformity, the diplopia, or the inter- 
ference with mandibular function, which are the ordinary results of untreated 
malar fractures (Fig. 2). Another distressing occurrence is the correct diag- 
nosis of the injury, but failure to realize its importance and hence failure to 
afford treatment for the patient. 

Diagnosis of malar fractures requires the combination of careful clinical 
examination and adequate roentgenographie views. Clinical examination is 
best performed with the patient seated and the examiner standing immediately 
behind the patient. Then, by careful bimanual digital palpation with the 
thumbs and forefingers, the infraorbital ridges, the lateral wall of the orbit 
and maxilla, and the zygomatic arch are carefully palpated throughout their 
external extent. In most malar fractures the fracture line can be located 
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with relative ease about midway in the infraorbital ridge and also in the 
lateral wall of the orbit. Often a fracture cannot be definitely ascertained 
by palpation, but, by pressing with the index fingers at comparable points 


Fig. 1.—Malar-zygomatic arch complex outlined on the dry specimen. 


Fig. 2.—A, Facial deformity resulting from depressed left malar as seen eight days after 
injury. The patient was examined shortly after the injury, but the depression was masked by 
edema and he was told that no treatment was indicated. B, Same patient after treatment. 


bilaterally, a depression will be noted on the injured side as compared visually 
to the uninjured side. 

Intraoral examination also is indicated, and many fractures not dis- 
covered by extraoral examination will be found by this examination. The 
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.dex finger is directed into the buccal vault and used to palpate the lateral 
nd posterior walls of the maxilla and the zygomatic process of the maxilla. 
fracture line often is evident in this area. 

Many times, in the absence of marked edema or hematoma, a suspected 
-acture of the malar or zygomatic arch may be ruled out by careful digital 
xamination alone, but whenever there is any question of a fracture or where 
dema makes the clinical examination inadequate, roentgenographic examina- 
on should be undertaken. Three standard views are recommended: (1) 
osteroanterior view of the facial bones, (2) modified Waters’ projection 
Fig. 3), and (3) submento vertex or zygomatic arch view (Fig. 4). Originally, 

this latter view was not included as part of the routine examination, but it 


‘ig. 3.—A, Preoperative roentgenogram taken in Waters’ position. Displacement of malar 
fre agment is evident in areas indicated by arrows. B, The same case, postoperative. 


has been found to be invaluable in diagnosis and treatment planning so that 
now it is incorporated in the initial request. Occasionally other views will 
be indicated in evaluation of more complicated fractures, and stereoscopic 
Waters’ projections are found to be of utmost value. 

It should be remembered that roentgenographie and clinical examination 
are complementary and that either is inadequate alone. Many cases have 
been seen that revealed considerable displacement of the malar bone clinically, 
with little evidence of displacement roentgenographically. The converse is 
true, also: clinical examination may fail to reveal a fracture, and examination 
of roentgenograms will identify one. Because of the superimposition of many 
structures on roentgenograms of the facial bones, experience is required to 
evaluate fractures in this area correctly. 

Good judgment is essential in evaluation of cases to determine those 
which require treatment. There are occasional cases of minimal depression or 
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dislocation of malar-zygomatie arch fragments, for which no treatment is 
indicated. However, if there is any diplopia, significant facial deformity, or 
interference with mandibular function, treatment should be instituted with- 
out delay. Occasionally, a patient will be observed who does not complain 
of diplopia, but holds his head to one side or the other in an attempt to over 
come diplopia, which is present when he is looking straightaway. Such 


patients require early treatment. 


B. 


Fig. 4.—A, Roentgenogram illustrating fractured zygomatic arch, preoperative; B, same case, 
postoperative. 


After the diagnosis has been made, the second axiom in the handling of 
‘‘They must be given as early treatment as possible.’’ 
The longer the treatment is delayed, the more difficult it will be to effect a 


malar fractures is: 
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.d reduction and to maintain that reduction. A good rule to follow is to 
that all malar fractures are reduced as early as possible and not delayed 
yond seven or eight days from the time of injury, except in those cases 
ere the patient’s other injuries are of such nature as to contraindicate 
; procedure. In such eases, usually craniocerebral injuries, active treat- 
nt should be instituted at the first practicable moment consistent with the 
eral welfare of the patient. 

There are many approaches to the treatment of uncomplicated depressed 
lar fractures, and the proponents of different methods point out the 
vantages of their preferred methods. As long as a satisfactory result is 
ained with as little surgical trauma as possible, the approach is unim- 
tant. In faet, the same approach is not applicable to all cases. The 
ortant element in treatment is to standardize a technique for the usual 
se and become adept in that technique. In my hands the approach ac- 

credited to Gilliest has been found to be the most universally successful in 


Fig. 5.—A, Malar elevator held lateral to malar bone to illustrate relative position; B, illus- 
tration of position of malar elevator in reduction of fracture. 


reduction of ordinary malar fractures. In this approach, a preauricular in- 
cision is made to expose the temporal fascia and a small vertical cut is made 
through the fascia. Through this incision an Ivy elevator is inserted be- 
neath the fascia in such a manner that it rides on the fibers of the temporal 
musele. The elevator is advanced in this plane until it is inferior to the malar 
bone and zygomatic arch (Fig. 5). With lateral and superior force directed 
on the elevator and digital pressure on the bones externally, the reduction is 
accomplished and no other treatment is required. Often an audible snap is 
heard as the reduction oceurs. A gauze roll may be incorporated into an 
elastic head bandage superior to the fracture, so that the weight of the head 
will be taken off the fracture area in the event the patient rolls onto the 
injured side during the recovery period, thereby preventing possible post- 
reduction dislocation of the fragments (Fig. 6). 

In eases that are difficult to reduce or in cases that are more than one 
week old, it may be necessary to make a small incision over the infraorbital 
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ridge, exposing the fracture site. An instrument then can be inserted between 
the fragments so that they may be freed and the reduction accomplished. 
Occasionally, a similar additional procedure will be required at the point of 


fracture in the lateral wall. 


Fig. 6.—Head bandage employed to prevent postreduction dislocation of fragments. 


Fig. 7.—Postreduction traction appliance. 


For those fractures which require some form of traction to maintain 
reduction, a simple method is to insert a pin into the body of the malar and 
attach it by traction to a headeap appliance (Fig. 7). Traction maintained 
ten to fourteen days is usually adequate. 
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Fig. 8.—Open reduction of malar and zygomatic arch fragments by means of direct 
ring. This procedure was accomplished in this case without extension of existing facial 


cerations. 


Fig. 9.—Results of untreated multiple fractures of malar-zygomatic arch complex, 
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The more severe injuries of the malar-zygomatic arch complex are 
complicated by numerous compound fractures. In those cases, best treated 
early, primary closure of the soft tissues is indicated but should not be per- 
formed until the underlying fractured bones have been positioned as well as 
possible. Often, by little, if any, extension of existing lacerations and 
minimal surgical trauma, fragments of bone can be identified and fixed in 
normal position by direct fixation if necessary (Fig. 8). Such procedures can 
be combined with an antrum pack extending into the oral cavity via a Cald- 
well-Lue opening. The pack facilitates molding and positioning the thin 
bony fragments of the anterior and lateral walls of the maxilla into their 
normal positions, as well as the fragments of the malar-zygomatie arch com- 
plex. If the soft tissues are closed over multiple unreduced fractures in this 
area and the reduction delayed, a satisfactory conclusion to the case may 
never be effected. Late refracture and repositioning or tissue implants 
attempting to correct the deformity are gratifying,? but not completely 
satisfactory. 

Facial deformity accompanying unreduced fractures of the malar-zygo- 
matie arch complex causes not only decreased ocular ability and occasionally 
mandibular interference, but, more important perhaps, it causes extreme 
trauma to the psychic welfare of the patient (Fig. 9). With these disturb- 
ances in mind, it is perhaps superfluous to add that the patient with a 
fractured malar or zygomatic arch demands early and adequate care. 
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ARTERIOVENOUS ANEURYSM SIMULATING A MANDIBULAR CYST 


S. Hayron-WiLuiaMs, M.A. (Oxrorp), M.R.C.S. (Ena.), L.R.C.P. (Lonp.), 
L.D.S.R.C.S. (ENG.),* Oxrorp, ENGLAND 


¢~ ONGENITAL arteriovenous aneurysms or fistulas in the region of the 
ka mandible are not common. They have been described, however.'* The 
urpose of this article is not merely to add another to the list, but to describe 
w, in this patient, the condition was accidentally discovered, how it presented 
io symptoms, and how it was diagnosed only after operation. Furthermore, 
an entirely different pathology was originally suspected. 


Case Report 


Mr. J. H., aged 22 years, suffered a bicycle accident and was knocked unconscious. 
Routine radiographs were taken at the Radcliffe Infirmary in order to exclude a jaw 
fracture. The films showed an abnormality of the right ascending ramus of the mandible 
suggesting a cyst (Figs. 1 and 2). There were no signs or symptoms, apart from slight 
asymmetry of the face. In regard to diagnosis, the possibilities appeared to be dental or 
dentigerous cyst in association with an impacted lower right third molar, or ameloblastoma. 
I decided to remove the third molar and obtain some cyst wall for biopsy prior to a later 
extraoral approach for operating on the cyst. 

On July 29, 1949, I operated, under nasal endotracheal anesthesia administered by 
Dr. Ian Neill. The impacted third molar was removed, after which a curette was inserted 
into the cavity in order to obtain a specimen of cyst wall. There was an immediate 
copious hemorrhage, which was brought under control by compressing together between 
finger and thumb the tissues between the lateral pharyngeal wall and the cheek in the 
region of the ascending ramus. The cavity was packed with gauze and further operation 
was abandoned. No tissue had been obtained for section. 

I thought at the time that I had snicked a large aberrant or displaced artery. Two 
days later the patient suffered a brisk secondary hemorrhage which was controlled by 
packing with Oxycel and transfusion of one pint of blood. ; 

On Oct. 19, 1951, Mr. Eric W. Peet, Plastic Surgical Consultant to the Radcliffe In- 
firmary, and I operated, under nasal endotracheal anesthesia administered by Dr. Marion 
Foster (now Wishart). An incision was made along the posterior border of the right 
ascending ramus of the mandible, extending from the level of the ear lobule to the angle 
of the jaw. The ramus was exposed and freed on the subperiosteal plane. No gross 
changes were seen on the lateral surface of the ramus, part of which was removed by 
gouge. 

A solid mass of tissue and not a cyst was exposed. The opening was enlarged in an 
upward direction by nibbling forceps without undue force being exerted. Suddenly the 
ascending ramus fractured at its junction with the condylar neck (Fig. 3). Exploration 
then showed that the mesial table of the ascending ramus was nonexistent—a fact not 
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ous on the x-ray picture. At this stage some of the exposed tissue was removed for 
logic examination. The soft tissues were retracted and dissection was gently carried 
Suddenly there was very severe hemorrhage from the lower part of the wound, which 
controlled temporarily by packing. The source of the bleeding was looked for and 
; not found. The hemorrhage recurred and was not controlled by packing, so the ex- 
al earotid artery was tied in continuity through a transverse neck incision. The 
nds were closed, the mandibular one with drainage. There was no further bleeding 
r ligature of the external carotid. Blood transfusion was begun. 

On the next day, transfusion was stopped after two pints of blood and one pint of 
nal saline had been given. 


Fig. 3. 


I decided not to immobilize the mandible, as I could not conceive bone union oc- 
curring between the main portion and the small remaining portion of neck of the con- 
dyle, which in any event could not be controlled. Tooth occlusion remained normal and 
there was no swing of the mandible. The histologic report read, “The section shows 
fibrous and muscular tissue. Numerous endothelial lined cystic spaces of varying size 
are present in the tissue. Many of these spaces contain clear hyaline faintly staining 
material, The appearances suggest that the condition is a lymphangioma.” 

On Dee. 4, 1951, Dr. D. R. Richards, House Surgeon to the Nuftield Department of 
Plastic Surgery, noticed a thrill and continuous murmur over the site of the wound, 
indicating an underlying arteriovenous fistula. 

On Dee. 14, 1951, there was a moderately large compressible aneurysm which, after 
compression, could be seen to refill over the ascending ramus. 

On Dec. 20, 1951, Mr. A. 8. Till, Consulting Surgeon to United Oxford Hospitals, 
observed that pressure on the right carotid reduced the bruit, which was totally abolished 
by combined pressure on the left carotid. 

Arteriogram report (Feb. 5, 1952): The needle was placed just below the bifurca- 
tion of the left carotid. There was a large amount of dye on the right side of neck, 
carried there by superior thyroid, lingual, and probably facial arteries. 

The patient was operated on by Mr. A. 8. Till, assisted by Mr. Daws, on Feb. 19, 1952, 
inder endotracheal anesthesia administered by Dr. P. Glazer. Preoperative compression 
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of the right side appeared to abolish the murmur. An incision was made along the anterior 
border of the right sternomastoid muscle. The external jugular vein was divided. The 
bifurcation of the carotid was dissected out. All the vessels were intact. There was 
no obvious evidence of previous catgut ligation. Clamping the external carotid now only 


partially abolished the murmur, but this was further diminished by compressing the 


internal jugular vein. The external carotid, superior thyroid, and external pharyngeal 
arteries were all divided and ligated. Further compression on the left side now abolished 
the murmur and prevented pulsation of the distal cut stump of the external carotid. 

Another operation was performed on March 11, 1952, by Mr. A. S. Till and Mr. Daws, 
under endotracheal anesthesia administered by Dr. P. Glazer. The left external carotid 
was exposed through a vertical incision. The superior thyroid artery was ligated. An 
arteriogram was taken with the needle in the left external carotid. The vessel was then 
ligated and divided. There was still some bruit, even after this operation. Dr. Frank 
Ellis, Head of the Department of Radiotherapy, then inserted 20 by 1.5 mg. radium needles 
into the area of the right arteriovenous aneurysm. They were in two concentric circles, 
all pointing directly inward (Fig. 4), with one long nylon thread passing through all eyes. 
The patient received a dose of 6,000 r. over a period of 100 hours. 


Fig. 4. 


The radium was removed on March 15. It was observed on March 17 that the 
murmur over the aneurysm was slightly reduced, but was still quite pronounced. A few 
days later a sponge rubber pad was cut to shape and a webbing headeap and rubber sheet 
appliance fitted. The patient wore this at night, and when possible, during the day. 

Mr. A. S. Till observed on November 7 that the combination of treatment had been 
more successful than we had hoped. The patient had no symptoms and the bruit was 
practically inaudible. 

On December 4 it was noted that no bruit was present and that there was no swelling 
on the right side, 
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I examined the patient in September, 1953, and found that the jaw deviated to the 
ght on opening. There was good occlusion of the teeth when closed. No bruit was detectable 
y stethoscope. The x-ray picture taken at that time is shown in Fig. 5. 

Mr. E. W. Peet and I discussed the future treatment, if any, and concurred in the 
lowing plan. 

In view of the patient’s being free from any untoward symptoms and in the absence 

any signs of the arteriovenous aneurysm, we decided against a bone graft of the 
andible for the purpose of restoring its continuity, especially as the patient has good 
eth in normal occlusion, with sound supporting bone and mucoperiosteum, and no facial 
formity. I will review the patient each year and, should it happen that his teeth or 
ww function retrogress, the possibility of a bone graft to the mandible will be recon- 
dered. This plan was agreed to in view of the doubtful efficiency of a full lower denture, 
ould the patient lose all his natural teeth. 


Fig. 5 


Discussion 

The case history most nearly resembling the one just presented that I have 
been able to find was described by Richard C. Clay and Alfred Blalock.? Their 
oblique lateral radiograph of the mandible in Fig. 3 is very similar to my 
Mig. 1. 

Another case with some points of similarity is that of “Congenital Arterio- 
venous Fistula Between the Internal Maxillary Artery and Pterygoid Plexus”’ 
by Frank Gerbode and Emile Holman,* where they summarize reported cases 
of such fistulas in the face and neck. 

The only other case bearing some resemblance which I have been able to 
trace is by Ralph Howard Brodsky.‘ He describes a cavernous hemangioma 
of the right side of the mandible and says, ‘‘There was a fullness in the right 
submaxillary region and a to-and-fro thrill could be felt. A markedly visible 
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pulsation could be seen on the right side of the neck and face up to the lobule 
of the ear. On auscultation a to-and-fro murmur could be heard.’’ 


Summary 
1. A case of arteriovenous aneurysm producing erosion of the mandible 
is described. 
2. References are made to the few traceable similar cases. 
3. Despite the rarity of the condition, there appears to be justification in 
reporting the case in view of the possible complications of treatment. 
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FRESH FROZEN PLASMA: USE IN MANAGEMENT OF A 
HEMOPHILIAC 


Rosert L. Moss, D.D.S., M.S., VauHauua, N. Y. 


ATIENTS with hemorrhagic manifestations present one of the major clinical 

complications that confront the clinician in his practice. The branches of 
medicine and dentistry are equally affected, with hemorrhage control as the 
primary objective in patient management. Unfortunately, provision for adequate 
dental care to the hemophiliae is often precluded by the enigma of hemophilia 
and the tendency toward prolonged bleeding periods. Consequently, the 
hemophiliae is compelled to seek treatment of emergency nature only, with the 
practitioner and the patient openly sharing the same reluctance and anxiety in 
anticipation of dental extractions. While bleeding following most oral surgery 
procedures arises from easily identified local sites and ceases with local therapy, 
the management of a hemophiliac demands an understanding of therapy useful 
in problems related to a defective coagulation mechanism. 

Until recently, hemophilia was a singular pathologie problem, easily defined 
and recognized. Investigations in the last few years have offered new facts 
and new hypotheses. Hemorrhagic diseases closely resembling hemophilia have 
been deseribed recently. 

The fundamental defect in hemophilia has been explained by the concept 
of congenital and hereditary deficiency of thromboplastinogen in the blood. 
Quick’ supports the autocatalytic concept of coagulation mechanism by postulat- 
ing that the aetivation of thromboplastinogen is dependent on the labilizing of 
platelets by thrombin and that the platelet factor reacting with thromboplastino- 
gen is necessary in the production of plasma thromboplastin, an essential factor 
for maintaining the chain reaction of the blood-clotting schema. Since there is a 
lack of the thromboplastinogen, little thromboplastin is formed, with the con- 
sequent slowing of thrombin production. There is then an insufficient supply of 
thrombin to readily join with fibrinogen for fibrin formation and hemostasis. 

Tocantins? explains the delay in the rate of coagulation mechanism as being 
the result of a slow or insufficient elaboration of plasma thromboplastin, throm- 
bin, or fibrin due to an excess of an inhibitor, antithromboplastin, as opposed to 
the econeept of thromboplastinogen deficiency. 

Manifestations of hemophilia as presented in the clinie can be classified as 
follows: (1) internal bleeding characterized by hematoma of soft tissues and 


From the Department of Oral Surgery, Grasslands Hospital, Valhalla, N. Y. 
The fresh frozen plasma used in this study was supplied by the Hemophiliac Foundation, 
Inc., New York, N. Y. 27 





ROBERT L. MOSS 


* no bleeding 


ssss spotting 





“42003 GUO jo 


% ‘Sa 


u01}OBIZXO SuUPMOT[OJ suopeuyunsjep suy} SuyyWolIO—s “Sl 


‘uoIsnjul BVuIseld 10378 OUT} Sulz30/0 Jo uoTyenjoN,A—T ‘Sia 


‘T “Sha 








> 


"22005 Pools~__-o 
Dwsoig—> 


‘2290¢ poojg—>— 





yoi4y9044x3 Yyooy—— 
{ 








N 


°o 0 °o 


a = 
(S3LANIW) 3WIL SNILLOND 


-O 
owso\g-—> 


tre 8h ta 
0 


” 
> 
ft 
a 
Ww 
= 
ro 
oe 
x 
wW 
a 
°o 
[= 
” 
° 
a 


me 


N 


U0149044x9 Yjooy— 





ee 


ae 


aor 


(S3LNNIN) 3WIL ONILLOTND 











tooth. 


determinations following extraction of one 


2.—Clotting time 


FRESH FROZEN PLASMA IN MANAGEMENT OF HEMOPHILIAC 29 


arthrosis of the joints; (2) external bleeding as seen in spontaneous episodes 
example, epistaxis), and in traumatic bleeding following accidental trauma 
or intentional surgical trauma; (3) infections, acute or chronic; and (4) 
ndary manifestations, as anemia due to chronic blood loss, joint ankylosis 
»wing hemarthrosis, a state of poor dental health. 
Clinical treatments commonly required by the hemophiliae are: (1) sup- 
ive, as applied to the general physical condition with vitamin therapy, 
.vsieal therapy, and correction of secondary anemia; (2) hemostasis of bleed- 
by applied pressure, cold packs, and hemostatic agents; (3) replacement of 
» fluids; and (4) administration of blood fractions (for example, antihemo- 
liaec dried plasma and fresh frozen plasma). 
A new therapeutic agent for hemophiliaec management will be described in 
the following report of one case, with comparisons made to previous therapy 
administered during earlier manifestations. 


1¢ 


Report of a Case 

The patient was a 15-year-old white boy who had had thirty-six hospital admissions and 
multiple emergency ‘room visits. 

During the exfoliation of the deciduous teeth, there were five admissions within two 
years for treatment of anemia due to blood loss following hemorrhage from the supporting 
gingival tissues of the mobile teeth. These episodes were characterized by persistent oozing 
of three to five days, with blood transfusions being administered to aid in hemorrhage control 
and for correction of the anemia. Two deciduous teeth and a retained deciduous root frag- 
ment were extracted, with coagulation obtained through use of hemostatics and blood 
transfusions. Repetition of hemarthrosis, hematoma, anemia due to chronic blood loss, and 
acute infections account for all other admissions. Normal clotting times have never been 
observed on admission and the range of determinations was from 18 to 120 minutes. 

On a recent dental examination five permanent teeth with carious exposures and numerous 
dental caries were demonstrated. The patient was readmitted for dental treatment, necessary 
extractions, and supportive therapy. 


Treatment Plan.—The initial treatment involved the extraction of one tooth with 
subsequent investigations of the clinical effects of fresh frozen plasma therapy, while the 
second phase was characterized by a multiple tooth extraction (four) with the administration 
of plasma for control of postoperative bleeding. 

Fresh frozen plasma is prepared by quick-freezing the plasma after centrifugation of 
blood from one donor. Indefinite storage is possible at 0° F. and each unit is dethawed in 
a 98° F. water bath immediately before intravenous administration. The plasma volume 
in each flask is not less than 125 c.c. The plasma is not pooled and the risk of homologous 
serum jaundice is not greater than that taken with any blood transfusion.’ 


Procedure.—Preceding surgery, nine clotting time determinations were made (Lee- 
White method, three tubes) during a twenty-seven-hour period following infusion of one 
plasma unit. A preinfusion clotting time of fifty-four and one-half minutes was found 
reduced to eleven minutes within the first two hours (Fig. 1). The clotting times were 
observed to fluctuate between eight and sixteen minutes during this test period. Later 
determinations showed elevated clotting times being reduced to normal limits within ten 
minutes after plasma infusion. A unit of blood was given on the twenty-eighth hour after 
the plasma infusion and the clotting times were maintained within normal limits for the 
next fifteen hours. 

A unit of plasma was given immediately before removal of the lower right first molar. 
Bleeding experienced during the following forty-eight hours was minimal, characterized by 
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slight oozing. Hemostasis was readily effected by oral gauze pressure packs. The patient 
was not required constantly to expectorate bloody saliva and there were no large clot forma- 
tions adjacent to the socket or in the buccal vestibule. There was no evidence of socket 
bleeding from the third postoperative day to the fifth postoperative day. Clotting time deter- 
minations during these five days showed a slow but gradual increase (Fig. 2). 

Spontaneous bleeding occurred on the fifth postoperative day and the clotting time 
had elevated to twenty-three minutes. Administration of one plasma unit immediately reduced 
the clotting time to eight minutes. Active bleeding from the wound reverted to an occasional 
ooze which persisted for about thirty-six hours. Spontaneous bleeding again occurred on the 
seventh postoperative day. Blood was given and the clotting time was lowered from sixteen 
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Fig. 3.—Clotting time determinations following extraction of four teeth. 


to nine minutes. Bleeding continued for twenty-four hours with clotting time elevation to 
nineteen minutes which was reduced to nine minutes following infusion of one plasma unit 
and blood. Oozing ceased and there was no further bleeding from the socket (eighth post- 
operative day). 

Fifteen days after the initial extraction, multiple extractions of the upper left second 
molar, lower left second premolar, and first molar, and the upper right second molar were 
performed under local anesthesia. Presurgical clotting time was twenty-eight minutes. Im- 
mediately following infusion of one plasma unit, the teeth were extracted and active bleeding 
was experienced during the first fifteen hours (Fig. 3). Gauze pressure packs were used to 
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in hemostasis. No bleeding occurred during the next six postoperative days. Plasma 
dministered on the second, third, and fifth postoperative days. Blood was given on the 
fourth, and sixth postoperative days. The clotting times ranged from seven to sixteen 
tes during this period. 

Spontaneous active bleeding occurred on the seventh postoperative day from the wound 
e lower left molar area. Mechanical irritation from remnants of a suture (plain gut 000) 
considered as partially contributing to the sudden recurrence of bleeding. Plasma and 
| were given and the oozing ceased in about three hours. There was no further bleeding 


1 any of the sockets. 
Observations and Discussion 


These findings suggest that the necessity for a normal presurgical clotting 

ie is no longer valid because of the rapid reduction of elevated clotting times 

plasma infusions. The latitude of surgical procedures would seem to be 

atly inereased through the action of fresh frozen plasma. The value of the 

sma in the management of a hemophiliae undergoing a surgical procedure is 

apparent from a comparative analysis of the clinical effects following infusions 
of plasma, of blood, and of a plasma-blood combination. 

An elevated clotting time can be dramatically reduced by infusion of one 
plasma unit (Table I). These findings are similar to four cases reported by the 
Ilyland Laboratories* and the observations of Alexander and Landwehr* who 
used frozen plasma prepared in their laboratories to produce pronounced drops 
in clotting times which remained reduced over a twenty-four-hour period. 


TaBLE I. Errect oF INFUSION OF FRESH FROZEN PLASMA ON THE COAGULATION TIME 








l CLOTTING TIME (MINUTES) 
VOLUME C.C. | BEFORE INFUSION | AFTER INFUSION ELAPSED TIME 
125 23 10 minutes 








125 54% 2 hours 
6 hours 
9 hours 
13 hours 
19 hours 
22 hours 
27 hours 


28 24 hours 





The reduction to within normal limits was found not to remain constant, 
but to fluetuate hourly. The duration of the lowered clotting time was, in all 
instanees, twenty-four hours or longer. These observations are in contrast to 
those of Nichols and Baldridge,® using blood transfusion therapy in four cases 
of multiple extractions for the hemophiliac. In none of their cases was the 
clotting time ever brought below eighteen minutes. 

From results observed in hemophilia, Quick and his associates’ propose that 
the hemostatic action is dependent not on the time required for coagulation, but 
on the quantity of thrombin supplied during the clotting process. This suggests 
that bleeding follows a quantitative deficiency of necessary components for the 
coagulation mechanism with no fixed relation to the duration of effeet of added 
components. No relation was apparent between an arbitrary clotting time 
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elevation and an empirical component deficiency as characterized by spontaneotis 
bleeding. A clotting time below fifteen minutes was observed for ninety-six 
hours following one plasma unit. Bleeding occurred eighteen hours later ani! 
the clotting time was found elevated to twenty-three minutes. A tendency to- 
ward spontaneous wound bleeding was seen when the clotting time approached 
and was above twenty minutes. Efforts to produce coagulation when the clotting 
time was greater were not successful; however, with the clotting time below 
twenty minutes, hemostasis was more easily attained by means of pressure packs. 
No chemical hemostatics were employed during this treatment in order to evaluate 
more accurately the clinical action of the plasma. No attempt was made to 
determine the limit of effective duration of each plasma infusion, since the 
objective was hemorrhage control. 

The ability of fresh frozen plasma to contribute to a reduction of clotting 
time was found superior when compared to previous therapy of blood transfu- 
sions and dried antihemophiliae plasma (AHP). The following excerpts from 
the patient’s clinical history are in support of this observation: (1) a clotting 
time of seventy minutes was reduced to only twenty-eight minutes after five 
daily infusions of AHP; (2) an elevated clotting time was not altered in ninteen 
minutes following one unit of AHP; (3) six daily infusions of AHP were given 
before the clotting time was reduced from forty-five minutes to within normal 
limits; and (4) intermittent infusions of blood and AHP were ineffective in 
maintaining a lowered clotting time. 

Administration of blood was originally intended as an adjunct in attaining 
a reduced clotting time. This plan was abandoned after observing the action of 
the plasma; thereafter, blood was employed as a supportive agent in replacing 
blood cell volume as indicated by the hemoglobin and hematocrit determinations. 
The clotting time could be reduced with a unit of blood, but the duration of 
action was short in comparison to plasma. The response of clotting time reduc- 
tion was equivalent for either cells and serum (500 ¢.c.) or a packed red blood 
cell unit (250 ¢.c.). The latter was preferred as being of value in avoiding over- 
hydration of the patient. The importance of fresh blood was manifest by the 
incidence of spontaneous bleeding occurring about thirty-six hours after a 
plasma infusion and about six hours following a unit of blood approximately 
sixteen days old. The ‘‘essential’’ components of blood acting in the coagulation 
mechanism can be considered as exhausted by that time, according to the find- 
ings of Bell.* He reports that stored blood loses 75 per cent of the platelet 
component by the first day with complete loss by seven days, and that the 
thromboplastinogen is absent after seven days with 50 per cent loss around 
four to five days. 

The effect of simultaneous plasma and blood infusions would appear to be 
synergistic toward the coagulation mechanism. Cessation of bleeding was 
observed to occur within about three to five hours following concurrent admin- 
istration of the two agents. 


Summary 


The clinical action of an agent was described which provided the means for 
a rapid and sustained reduction of clotting time during the postsurgical manage- 
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nt of a hemophiliae following multiple tooth extraction. Fresh frozen plasma 
ears to be greatly superior to blood transfusions and dried antihemophiliac 
sma in the management of external bleeding problems produced by surgical 


uma, 
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INTRAOSSEOUS NEUROFIBROMA OF THE MANDIBLE 


CuLaupio FunciA CorNELL,* D.D.S., aNnp HerruLro A. Varaas, D.D.S., 
Havana, CuBA 


ERTAIN specific tumors arise from the connective tissue coats of nerves 
and from the Schwann cells of the nerve sheaths. In the interest of sim- 
plicity, the term neurofibroma is often used to refer to all such tumors arising 
from these sources. Some pathologists attempt to differentiate tumors arising 
from the Schwann cell which is an intimate part of the nerve fiber. These they 
eall schwannomas, neurilemmomas, or neurinomas, reserving the term neuro- 
fibroma for those tumors which they interpret as arising from the cells of the 
connective tissue coats of nerves. 

Neurofibromas usually oceur in the skin but are not uncommon in the oral 
cavity, the tongue being a favorite site. They may be multiple, as in von 
Recklinghausen’s disease when they are often associated with pigmentation 
of the skin. As a rule, they are slow-growing, painless benign tumors, but 
they may be locally invasive and they have been known to undergo malignant 
change. 

While these tumors may appear in pure form, single or multiple, there 
may be one type of tumor in the skin, mainly fibrous, and another, mainly 
neural, in the deeper regions (Genersich, Herxheimer). In the same tumor 
there may be more than one type of structure. Such considerations indicate 
that nerve tumors and neurofibromatosis in all its forms are dependent upon 
essentially the same underlying factors. Some authors, especially Masson, 
have suggested that tumors with palisade structures arise from sensory nerves 
and those with indifferent structure from motor filaments. Probably the ma- 
jority of ganglionic neuromas arise from the sympathetic system. 

The congenital and hereditary character of von Recklinghausen’s disease 
was early recognized by clinical observers, and has been fully investigated by 
Preiser and Davenport, who found that the hereditary factor behaves as a 
dominant, equally affecting both sexes and transmitted by both. Harbitz 
traced the disease through five generations. 

Trauma is seldom assigned as an exciting cause of neurofibroma, but oc- 
easionally the history points to such an origin. The general facts of neuro- 
fibromatosis stand out strongly against a traumatic origin. Innumerable lac- 
erations, fractures, amputations, sutures, transplantations, and experimental 
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unds of nerves yield only the low-grade amputation neuroma as evidence of 
eoplastie tendency. In several cases in which the patient attributed the 
or to an injury, we have been unable to substantiate the claim. The fact 

neurosarcoma recurs many times after extirpation, while retaining the 
vinal structure unchanged, renders aggravation by trauma extremely im- 


bable. 
Neurinoma 


The neurinoma, according to Ewing,’ is one of the most characteristic of 

ve tumors, affecting mainly the larger nerve trunks, occurring in nearly 

parts of the body, forming encapsulated, slowly growing, firm or soft 
sses, often readily seen to lie in the nerve trunk, and presenting a specific 
icture in which peculiar neural elements are easily identified (Stout). 

It was first clearly described in 1910 and designated neurinoma by Vero- 

. who analyzed the peculiar elements in the structure and referred them 

clusively to superfluous Schwann cells which had not been properly incor- 

‘ated in the nerve trunk. The nature and histogenesis of the neurinoma has 
been extensively discussed and debated by many observers, one group holding 
that the tumors are essentially fibromas, the other maintaining that the nu- 
merous fibers are the product of regenerating Schwann cells and that the as- 
sociated and invaded connective tissue cells are mainly passive. 

The tumors oceur in the subcutaneous and intermuscular or intramuscular 
tissues of the limbs, neck, orbit, tongue, larynx, mediastinum, peritoneum, 
spinal canal, and stomach. In deep regions they may reach large dimensions, 
but the symptoms are usually referable to pressure. Pain and disability are 
infrequent. The tumors are well encapsulated and lie on the side of or within 
the expanded nerve trunk, from which enucleation is usually possible. Com- 
paratively few of these tumors have recurred after resection, but this rule 
is not invariable, and various grades of malignancy may be encountered. 

The structure presents two types of tissue according to Antoni. The main 
tissue (A) is fasciculated, with elongated cells and fiber bands, and charac- 
terized especially by palisade units. The other type (B) is reticulated with 
fewer fibers, irregularly scattered cells, and much intercellular fluid lying in 
vacuoles or forming small cysts containing mucinous material. A character- 
istic feature of the reticular tissue is marked hyaline thickening of the walls 
of blood vessels. The topography of the neurinoma, as revealed in sections 
of the whole tumor, shows the distended epineurium which forms the capsule 
and within which lie the palisade units, often concentric groups of cells sug- 
gesting proliferation of the lamellar sheaths of small nerve bundles. These 
form broad areas of hyperchromatie spindle cells in the more cellular tumors, 
and between these units are large or small areas of reticular tissue. The ma- 
jority of observers believe that the specific structures are derived exclusively 
from the Schwann cells. Masson, in an elaborate experimental study of re- 
generating nerve fibers and of neurinomas, traces the formation of the pali- 
sades to the proliferation of the nuclei and fibers in cylinders of Schwann cells 
and interprets the palisades as primitive Meissner corpuscles. He regards the 
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fibers as the product of the same cells, and not as fibroblastic. . The reticular 
tissue is interpreted as a mucinous degenerative product of the original type 
‘‘A”’ structure. Stout points out that the fibers do not surround every cell 
as in the ordinary fibroblastic tumor, but run between the cells. Masson seems 
to exclude the lamellar sheath from participation in the tumor process. In 
my material, much of the reticular tissue seems traceable to proliferation an 
lymphedema of the lamellar sheaths. Herxheimer and Roth concluded that, 
while the Schwann cells contribute most of the growth, the endoneurial cells 
also multiply and the concentric cell groups come from the lamellar sheaths. 


Neurofibroma 


This, according to Thoma, is a tumor forming in the subcutaneous tissue 
from the connective tissue sheath of nerve fibers. It is often seen in neuro- 
fibromatosis or von Recklinghausen’s disease. 

Intraosseous occurrence of neurofibroma is quite rare in the mandible. In 
reviewing the literature, we found only one case, cited by Goldman.® It was 
similar to the one which we are presenting. 


Signs and Symptoms.—This tumor may develop in the areolar gingiva, 
particularly at the mental foramen. It may be felt as a small movable mass 
under the mucosa attached to a nerve, and may gradually develop to a large 
size. Such plexiform neurofibromas may cause a swelling extending into the 
cheek and floor of the mouth, and become extremely bulky. At first there 
may be a diffuse swelling of the jaw or of the face which gradually expands 
as the tumor involves more and more of the mandible, pushing the teeth aside 
and causing interdental spaces and malocclusion. 

X-ray examination reveals that this new growth is restricted to the soft 
tissue and does not affect the bone. More rapidly growing tumors (neuro- 
genic sarcomas':) have been reported which may extend over a still wider area 
of the face and down the neck. 

The neurofibroma is composed of whorls and interlacing bundles of fibrous 
tissue. Areas of myxomatous degeneration may be present, but are not a con- 
stant finding. Occasionally neurofibromas in the head and neck involve pre- 
existing nerves diffusely and far beyond the area where the tumor is grossly 
evident. Recurrence of such lesions is likely. The roentgen appearance of 
these tumors has, on occasion, been mistaken for cysts of odontogenic origin. 


Case Report 


The patient was a 65-year-old white married Cuban woman of medium height and 
weight. She stated that two years previously all of her teeth were extracted and replaced 
by upper and lower full dentures. She had some discomfort in the left lower molar area, 
but this, she thought, was because she did not wear her dentures regularly. When the 
discomfort continued an x-ray picture (intraoral) was ordered, which showed a defect of 
cystic nature. She was referred to us for further treatment. 

Examination showed a normal mucosa on an edentulous mandible except at the muco- 
buccal fold where a fistulous tract was seen. On pressure, a yellowish liquid could be 
expressed. Upon palpation, a slight crepidation of the external plate was observed. 
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An extraoral roentgenogram of the left ramus of the mandible showed an area of 
e character, with the borders not too well defined (Fig. 1). 


Treatment.—A local anesthetic was used to block the inferior alveolar and lingual 
es. An incision 3 em. long was made on the alveolar ridge. With the aid of periosteal 


Fig. 1.—Roentgen film of neurofibroma. 


Fig. 2.—Multiple myelinic nervous filaments cut transversely. (Magnification, 
uced ¥%.) 
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Fig. 5. Fig. 6. 
Fig. 3.—Inflammatory infiltrate with edema and numerous capillaries in a mucoid sub- 
stratum. 


(Magnification, 100; reduced \%.) 


Fig. 4.—Arrangement of fibers with hyperchromatic, 
«420; reduced \%.) 


fusiform nuclei. (Magnification, 
‘ig. 5.—Fusiform nuclei in the center of the fibers, shown in greater detail. (Magni- 
fication, X990; reduced \%.) 
Fig. 6.—A large nerve trunk cut obliquely. Note the intensive fibrous proliferation in 
the central part. (Magnification, x100; reduced \% 
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evators the mucoperiosteum was detached on the buccal side. The external plate had 
. egg-shell consistency. With rongeurs a portion of the external plate, wide enough to 
rmit enucleation, was removed. The tumor was removed from the cavity with the aid of 
irettes; it was not completely encapsulated. After making sure that the cavity was abso- 
tely clean, iodoform gauze saturated with a penicillin solution was inserted. 

Postoperative care consisted of ice packs to the exterior fifteen minutes every hour, 
nd 500,000 U. penicillin with 0.5 gr. streptomycin every twelve hours for two days. The 
ressing was changed every two days for two weeks, When healing was completed the 
itient was discharged with the instruction to return after a month. She has been checked 
very month, and healing and bone regeneration have taken place as expected. 

The report from the histopathology laboratory read as follows: We received a tumor 
1e size of a dove’s egg. It had a plain surface, its periphery being irregular and rough 
1 most parts. The cut surface is whitish and presents fibrous tracts of firm consistency. 

Microscopic examination showed a tumor encapsulated in most parts of its periphery. 
oward the center can be seen numerous thick, myelinic nerve filaments cut transversally 
n some portions, and obliquely in others. The proliferation at the expense of Schwann’s 
heath can be clearly seen to form whorls of connective tissue fibers with few cellular 
yrmations. There are portions in which the tumor seems more loose, with abundant in- 

flammatory infiltrate and edema (Figs. 2, 3, 4, 5, and 6). Diagnosis: neurofibroma. 
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NASOALVEOLAR CYST 
CHARLES G. Boone, D.D.S., MartinspurG, W. Va. 


ASOALVEOLAR eyst is a condition with which every dentist should be 

familiar. A patient with such an abnormality is usually seen by a mem- 

ber of the dental profession. Correct diagnosis and proper treatment will 

avoid the extraction of sound dentition. Procedures for such diagnosis and 
treatment come within the scope of the dental practitioner. 

The occurrence of nasoalveolar cysts is relatively rare. The first case re- 
port was by Zuckenkardl' in 1882. Miller and Moore? state that to date only 
eighty-two cases are reported. They contribute reports of three additional 
cases. However, Montreuil® at the same time found 117 cases reported in the 
world literature. The discrepancy in number of cases may be due to the fact 
that nasoalveolar cyst has also been reported as a cyst of the nasal vestibule. 
Miller and Moore? believe the cysts occur almost exclusively in women. Thoma‘ 


reports cases in both male and female Negro patients. Most of the cases de- 
scribed in the American literature were Negro males. 


Embryology.—Nasoalveolar cysts are of developmental origin. They orig- 
inate from ectodermal rests at the site of the beginning of the maxilla and pre- 
maxilla, the latter being derived from the maxillary and globular processes 
of the embryo. The cyst forms in the lateral nasal cleft at the junction of the 
globular, lateral, nasal, and maxillary processes. ; 

Pathology.—The cyst is enclosed in a fibrous capsule of connective tissue. 
The lining epithelium is of pseudostratified columnar or ciliated cuboidal va- 
riety. There is no uniform pattern of cells. The character of the epithelium 
varies in different portions of the same specimen. In the event of infection, 
inflammatory cellular infiltration is present. There are goblet cells seen 
throughout the specimen. 

Case Report 

A 45-year-old Negro man was admitted to this hospital on Feb. 4, 1952, with a diag- 
nosis of gastric ulcer. Routine examination in the Ear, Nose, and Throat Clinic revealed 
a cystic swelling obstructing the right nasal vestibule. Dental examination, including 
radiographs, was negative except for the finding of a cystic mass overlying the superior 
alveolus just to the right of the midline. The teeth were tested with ice, electric pulp 
tester, percussion, and additional radiographs. The examination assured us that the swell- 
ing present in the floor of the right nostril was not of dental origin. Aspiration was per- 
formed and about 2 ¢.c. of cloudy, mucoid exudate was obtained. Appearance of the fluid 
suggested the presence of cholesterol crystals, Two c.c. of radiopaque solution (Lipiodol) 

From the Veterans Administration Center, Martinsburg, West Virginia. 
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s injected into the cyst and radiographs were taken (Figs. 1 and 2). These revealed 
syst located on the right of the midline, overlying the superior alveolus and extending 
o the vestibule of the nose. 


vateral roentgenogram of skull showing cyst filled with radiopaque dye (Lipiodol). 


Fig. 2.—Anteroposterior roentgenogram of skull showing cyst. 


Roentgenologic Diagnosis——Examination following injection of dye into the cyst 
revealed a mass approximately 3 by 2 em. just anterior to the maxilla. Provisional diag- 
nosis was nasoalveolar cyst. X-ray examination of the paranasal sinuses prior to injection 
f dye showed the sinuses to be well developed and not clouded. The nasal septum was de- 
flected to the right and there was some swelling of the turbinates. 
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Laboratory Data.—Hemogram was within normal limits. Blood serology was nega- 
tive. Urinalysis was normal. Chest x-ray was negative. 


Operation.—On Feb. 6, 1952, after premedication with Seconal, 1% gr. and atropine, 
l459 gr., local anesthesia was obtained by injection of 2 per cent Xylocaine hydrochloride 
A150 ST; y J : 
into the mucosa overlying the right superior alveolus. The initial incision was made in 


3.—Low-power view of the wall of the cyst. (Magnification, 


ae ea 


Sie 
* hate 
{8 3. 7 

‘ees 


Fig. 4.—Stratified squamous epithelial lining from area labeled a in Fig. 3. (Magni- 
fication, X128; reduced %.) 

Fig. 5.—Ciliated cuboidal epithelial lining from area labeled b in Fig. 3. (Magnification, 
X128; reduced %.) 
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e gingivolabial fold near the midline and carried posteriorly approximately 1% inches. 
cystic mass was exposed and, by blunt dissection, the capsule was separated from the 
rrounding tissues, During the dissection, the cyst ruptured and the contents escaped. 
re was exercised to avoid a perforation into the nasal vestibule. The posterior portion 
this cyst was rather firmly attached to the periosteum of the maxilla. After removal 
the cyst the area was cleaned, dried, and dusted with sulfanilamide powder. The in- 
sion was closed with interrupted plain catgut sutures. A sterile rubber band was placed 
the incision to provide drainage. The patient was returned to the ward in good con- 
tion. The rubber drain was removed on the second postoperative day. Five days later 
1e incision was found to be healing by primary intention. 

Pathology Report.—Gross specimen consisted of a piece of soft, grayish-black tissue 
easuring % by 1 by % cm. It appeared ‘‘saclike’’ in nature. The outer portion was 
mooth, while the undersurface appeared to contain some connective tissue. Microscopi- 
illy, the eyst was lined in part by the columnar epithelium. It had a fibrous outer wall 
Figs. 3,4, and 5). Diagnosis was nasoalveolar cyst. 


Discussion 


The diagnosis of nasoalveolar cyst is not too difficult. The patient may 
present himself with asymmetry of the face. This asymmetry will vary with 
the extent of development of the cyst and the presence or absence of inflamma- 
tion. A swelling in the floor of one nasal vestibule can be observed. The cyst 
may be seen in the right or left nostril. Palpation with one finger in the nostril 
and one under the lip will usually demonstrate the cystic nature of the tumor. 
[t ean be observed as smooth, nontender, and mobile. The cyst will be resting 
on the bone, but not in the bone. Radiographically it will be radiolucent. It 
can be clearly demonstrated by the injection of any sterile radiopaque solution. 
In the event of infection, the cyst may exceed the usual size. Cases of this 
nature can appear similar to periapical abscess of the anterior teeth. 


Treatment.—The treatment of nasoalveolar cyst is surgical removal under 
local anesthesia. The lip is raised and a flap is made in the labial fold. The 
incision is similar to that made in the Caldwell-Lue operation. The capsule 
is identified and, by blunt dissection, freed from the surrounding tissues. In 
the presence of old inflammatory changes, sharp dissection may be necessary. 
Often the sae will rupture during dissection. <A sterile rubber drain is inserted 
to remain for twenty-four hours, and the wound is closed with interrupted silk 
sutures. Antibiotics are recommended postoperatively. The course of re- 
covery is usually uneventful. 
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REIMPLANTATION OF A TOOTH 


GeEorRGE J. CoLLiINes, First LizuTENANT, USAF (DC), Hamiuton FYELp, CA.ir.* 


HE patient, a 12-year-old white girl, was seen on Jan. 30, 1952, for the re- 

moval of a retained lower right deciduous second molar and a horizontal 
impaction of the lower right second premolar (Fig. 1). 

The patient was very cooperative and intelligent and after discussing the 
case with her parents, it was decided to remove the deciduous second molar 
and replace it with the permanent right impacted second premolar by reim- 
plantation in its proper position. The patient and her parents were informed 
of the chances of failure of this type of operation, but gave their consent. 

The operation was performed on Feb. 1, 1952. The patient was given 
phenobarbital (1144 gr.) with atropine sulfate (1/150 gr.) by mouth forty- 
five minutes prior to surgery. The face was thoroughly cleansed with soap 
and water and then washed with alcohol. The patient was given potassium 
permanganate, 1:1,000 solution, to rinse her mouth for a period of one minute 


Fig. 1.—X-ray picture showing unerupted displaced premolar. 


After proper draping, the lingual, inferior dental, and long buccal nerves 
were anesthetized with 2 per cent Novoeain, containing 1:50,000 epinephrine. 
The deciduous tooth was removed with the forceps technique. An incision 
was then made just mesial to the first molar extending distally. Another in- 
cision was made distal to the first premolar, extending anteriorly and in- 
feriorly, stopping short of the mental foramen. The mucoperiosteum was 
carefully retracted and the mandible exposed. Two vertical bone cuts were 
made, the first just mesial to the first molar, the other distal to the first pre- 
molar. This was made with a straight chisel. The buccal bone, overlying the 
impacted premolar, was carefully removed so as not to traumatize the follicle 
enveloping the tooth (Fig. 2). The unerupted tooth was removed with tissue 


*This work was done while Lieutenant Collings was in private practice in Portland, 
Oregon. 
44 





REIMPLANTATION OF TOOTH 


Fig. 2. Fig. 3. 


Fig. 2.—Incision and exposure of unerupted tooth. 
Fig. 3.—Wound closed over premolar replanted in 


vertical position. 


4.—Postoperative x-ray picture. 
ig. 5.—X-ray picture one month after reimplantation. 
ig. 6.—X-ray picture four months after operation. 

7.—X-ray picture nine months after operation. The tooth has erupted. 
ig. 8.—X-ray picture thirteen months after operation. 
ig. 9.—Seventeen months after operation. Note formation of lamina dura. 
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forceps and placed in an upright position. Four interrupted 000 silk sutures 
were placed to approximate the tissues and to retain the reimplanted tooth: 
in its new position (Fig. 3). 

Postoperative care consisted of the use of an ice bag applied to the af 
fected area for eight hours following operation (thirty minutes alternately) 
continuous hot, wet compresses applied the following day to reduce swelling 
and a prescription for Empirin compound with codeine (% gr.) to be taken 
every five hours for relief of pain. The patient was given strict instructions 
not to chew on the affected side. Hypotonic saline mouth irrigations were 
prescribed after every meal starting the day following surgery and to be con 
tinued for five days. 

The patient was seen on the fifth postoperative day, when an x-ray pic- 
ture was taken (Fig. 4). This showed that I placed the implanted tooth on 
a 90 degree rotation with the buccal cusp to the mesial side. I deemed it too 
risky to rotate it to its normal position. 

The sutures were removed at this time and the area was painted with 2 
per cent aqueous gentian violet. The patient was allowed to masticate soft 
foods on the affected side at the end of a three-week period. One month 
after reiniplantation, the gingival tissue was entirely normal. Bone was 
being laid down around the tooth (Fig. 5). The patient had experienced no 
pain during mastication. 

Four months postoperatively the x-ray picture showed normal bone fill- 
ing in and the tooth taking on a more upright position (Fig. 6). 

Nine months postoperatively the tooth was in occlusion and was non- 
motile, nonvital, and surrounded by normal bone. The x-ray picture showed 
that the root had grown (Fig. 7). 

Thirteen months postoperatively there was further development of the 
root. The apex was still open, but lamina dura was present (Fig. 8). 

Seventeen months postoperatively the tooth responded to the electric pulp 
tester and was normal in every respect. A demarcation line was present on 
the root where the new root formation took place after the reimplantation 
(Fig. 9). 

Conclusion 


I believe that every attempt should be made to retain malposed, un- 
erupted teeth by replantation. 





Oral Medicine 


LICHEN PLANUS OF THE MOUTH WITH ASSOCIATED 
ULCERATION 


A Report of Three Cases 


A. I. Daruine, M.D.S., F.D.S.R.C.S., L.R.C.P., M.R.C.S., anp 
H. S. M. Crass, M.D.S., F.D.S.R.C.S. 
BRISTOL, ENGLAND 


[‘ A previous article we have made reference to the occurrence of ulceration 
in association with lichen planus of the mouth, and the following three case 
reports illustrate a type of chronic ulceration that has not been previously 
deseribed with this condition. 

Case Reports 


1, Lichen Planus With Associated Ulceration of the Tongue.—The patient, D. R., a 
58-year-old woman, was referred by her dental practitioner. 

The patient was first seen on Sept. 6, 1949, complaining of ulcers which had been 
present for seven years on both sides of the tongue. When the patient originally com- 
plained of the ulceration her remaining teeth were extracted, as trauma from the ragged 
edges of these teeth had been thought to be responsible for the condition. The patient 
had worn partial dentures previously, but new full upper and lower dentures had made no 
difference to the condition of the tongue, and for the past seven years the ulceration had 
become steadily worse, there being no remissions. 

On examination, two irregular ulcerated areas were visible, one on each side of the 
tongue (Fig. 1). The dorsum of the tongue showed marginal glazing and a lacelike pat- 
tern of white markings which occurred along the border of the ulcerated area, The ulcers, 
which measured 2 by 2 inches on the right side and 1 by % inch on the left side, had an 
irregular edge, were not indurated, and were covered by a greenish-yellow membrane. 
There were similar ulcers %, inch in diameter, on the upper and lower lips, and on the 
palate and right buccal mucosa. Whitish striations were present on the buccal mucosa 
and on the lips. Apart from sensitivity to food, the ulcers gave rise to no pain. 
Some angular cheilitis was present and hard, shotty glands were felt in the right and left 
submandibular region. 

In view of the typical white network in close association with the ulceration of the 
tongue and a similar network and white striations on the buccal mucosa, especially in rela- 
tion to the level of the occlusal plane, a provisional diagnosis was made of lichen planus 

ith unusual associated ulceration. 


From the University of Bristol Dental School. 
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There was no history of previous diseases or injuries, and no family history. No 
general skin lesions were apparent. Because of the soreness of the mouth, the patient had 
been unable to eat well and her-diet was deficient in meat and green vegetables, but sh: 


Fig. 1.—Showing ulceration of the tongue. 


_. Fig. 2.—Section of nonulcerated area of tongue, showing considerable thickening of the 
epidermis with hyperkeratosis, and round-celled infiltration in the papillary and subpapillary 
layers of the corium. (Magnification, x150; reduced 4.) 


had already received vitamin therapy without success. Blood investigations showed a 
blood picture within normal limits and Wassermann and Kahn tests were negative. 

Biopsy was performed on the left side on the ulcerated area of the tongue and on 
the nonulcerated area of the anterior third which showed white markings. 
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On histologic examination, the ulcerated area showed simple subacute inflammation, 
gram-positive cocci could be demonstrated. There was no evidence of tuberculous 
in'ection or malignancy. The nonulcerated area showed a thickened epidermis with some 
ht downward growth of the rete pegs, the subepidermal layer being fibrosed and 
rkedly infiltrated with round cells. Fig. 2 shows the epidermal thickening, acanthosis 
ng accompanied by a loss of nuclear and intercellular detail. The palisade arrangement 
the basal layer is disturbed in places, and here and there edematous spaces may be 
n separating the cellular infiltrate in the corium from the basal layer. The appearances 
the nonulecerated area are consistent with a diagnosis of lichen planus. 


Fig. 3.—Section of papule on the right leg, showing hyperkeratosis of the epidermis, but 
v pert —— wy pmeae placed mainly in the deeper layers of the corium. (Magnification, 
The patient was then referred to Dr. R. P. Warin, dermatologist, Bristol General 
Hospital, who found some skin lesions on the patient’s right leg, which he biopsied. He 
was of the opinion that the lesions of the tongue, lips, and buccal mucous membrane, other 
than the granular ulcerated areas, were strongly suggestive of lichen planus. 
The lesions of the patient’s right leg were considered to be clinically those of lichen 
planus, although the biopsy section (Fig. 3) is not typical in appearance. Although the 
thelium is hyperkeratotic, the basal layer is well demarcated from the underlying 
rium, and the cellular infiltrate is too deeply placed to conform to the appearances 
pical of lichen planus. 
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In view of the possibility of genital lesions, the patient was referred to Mr. H. I. 
Shephered, gynecologist, Bristol General Hospital, for a report on the vaginal mucoso. 
This was reported as being atrophic but not abnormal. 

It was considered, in spite of the histologic appearances of the leg lesion, that tho 
condition was lichen planus with unusual associated ulceration of the mouth. On this 
basis the patient was treated by Dr. Warin, who recommended radiotherapy. Some tempv- 
rary improvement was obtained in the condition, but the ulceration of the tongue pe: 
sisted and was subject to frequent exacerbations. 


2. Lichen Planus With Associated Ulceration of the Lip.—The patient, G. J., a 5s- 
year-old woman (Dr. R. P. Warin’s case), was first seen on Sept. 5, 1952, giving the history 
of an ulcer on the lower lip four years previously. The ulcer had then persisted for three 
months only, but returned twelve months later when it lasted only a few days. It x 
curred two years later, when it was worse, covered the whole of the lower lip, and bled 
freely. The patient was given radiotherapy at. that time, with the result that the con- 
dition cleared up. In April, 1952, the ulcer again recurred, the patient relating its recur- 
rence to exposure to sunlight on a hot day. The lip started throbbing, and two days later 
ulcerated and bled. At night the ulcer was said to throb and ‘‘pump out blood’’ and it 
was continually sore. 


Fig. 4.—Showing ulceration of the lip. 


On examination, there was present on the lower lip an ulcer, 1 by % inch, which 
was red and partly covered with a yellow crust (Fig. 4). The ulcerated area was raised 
only where the crust appeared thickened at one end, and there was no induration. Along 
the mucous membrane of the lower and upper lips was a whitish, streaky formation and 
there were also whitish streaks on the right and left buccal mucosa, lying mainly along 
the level of the occlusal plane, but spreading out in places to produce white patches. In 
these lesions of the lips and buccal mucosa individual papules with radiating white striae 
which are characteristic of lichen planus could be distinguished. There were no lesions 
on the tongue and palate, and Dr. Warin reported that he could find no skin lesions. There 
was some tenderness on palpation of the chin, but no glandular enlargement. 

The patient gave a history of high blood pressure, but was not at present receiving 
treatment for this complaint. There was no family history. Blood investigations showed 
nothing of significance and a Wassermann test was negative. 

Biopsy was performed, taking a section across the typical lichen planus striation on 
the lower lip and on to the ulcerated area. Histologic examination shows a thinned epi- 
dermis in which there is hyperkeratosis and some acanthosis, and an underlying dermal 
layer infiltrated with lymphocytes (Fig. 5). Where the epidermis is present the appear- 
ances agree with a diagnosis of lichen planus, but where it is absent the appearances are 
those of chronic inflammation. 

The patient was given treatment with vitamin A and, when seen on June 13, 1952, 
the ulcerated area was almost completely healed, with reduction in the distribution of the 
typical lesions on the lips and buccal mucosa. A month later the condition relapsed, 
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ereupon the patient received further radiotherapy. Since then the condition has inter- 

ttently improved and relapsed, and it is of interest that the relapses are associated by 
patient with exposure to sunlight. 

In view of the association of photosensitivity with lupus erythematosus, it should 

mentioned that while the histologic picture and absence of skin lesions would not rule 

t this disease, the oral lesions were clinically quite typical of lichen planus. On the lip 

whitish striations were grouped around individual papules and were not grouped 

 dially around a central area of bluish epithelium as one would expect to find in lupus 

vythematosus. 


Fig. 5.—Section of the lip lesion, showing epidermal hyperkeratosis and round-celled 
a -- the papillary and subpapillary layers of the corium. (Magnification, 150; 
reduced %4. 


3. Lichen Planus With Associated Ulceration of the Tongue.—A woman, B. W., 56 
years of age, was referred by her medical practitioner. The patient was first seen on 
Feb. 24, 1953, complaining of a sore mouth and inability to eat comfortably. She was 
referred to the Bristol Dental Hospital by her medical practitioner on account of an in- 
tractable ‘‘ulcerative stomatitis’’ of five months’ duration, which had been thought to 
be possibly of an aphthous nature. The patient also suffered great discomfort from an 
‘‘iteching’’ sensation which occurred at night and seemed to spread from the cheeks to 
the forehead. 

On examination, there was an oval shallow erosion, approximately 1 by % inch in 
ze, along the border of the tongue on the right side. The area was of a granular red 
ppearance and in places fragments of desquamated and torn epithelium were partly ad- 
erent to the surface (Fig. 6). Close examination of the tongue revealed a fine white net- 
vork on the shallower parts of the erosion. There were whitish striations on the under- 
de of the tongue on the right side, and a white network of typical lichen planus papules 
1 the right and left buccal mucosa and on the edentulous ridge in the right upper molar 
gion. 
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Fig. 6.—Showing ulceration of the tongue. 


Fig. 7.—Section of a papule on the wrist, showing hyperkeratosis of the epidermis with 
lengthening of the rete pegs, accompanied by round-celled infiltration of the corium. (Mag- 
nification, «150; reduced 44.) 
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Further questioning of the patient revealed that she had suffered from a skin rash 
the flexor aspect of the forearms and on the elbows for the past forty-three years. 
is was present mainly during the spring and autumn, and the condition had diminished 
the years went by. These areas of skin rash itched after washing. On examination 

ere were scaly areas on the elbows, and hard angular violaceous papules typical of lichen 
anus on the flexor aspects of the forearms and wrists. Close examination of the papules 
iowed their surface to be covered with white striations. The patient stated that when 
e papules became injured and bled, fresh papules seemed to arise where the blood had 
read on the healthy skin surface. In previous years legs and feet had been affected 
; well, but the soreness in the mouth had not occurred until the past year. 

The patient’s medical practitioner stated that there was no evidence of anemia and 
hat a Wassermann test was negative. The patient had suffered considerable anxiety in 
ecent years. All teeth had been extracted seven years ago and full mouth intraoral radio- 
raphs showed nothing of significance. 

To control the secondary infection on the ulcerated area of the tongue, Aureomycin 
250 mg. in water used as a mouthwash three times a day) was prescribed. The patient 
as referred to Dr. Warin, who was of the opinion that the skin lesions on the forearms 
were lichen planus and those on the elbow were psoriasis, and agreed that the condition 
in the mouth was lichen planus. 

Biopsy of the skin lesions was undertaken by Dr. Warin. The histologic appearances 
f the tissue from the papule on the wrist are consistent with a diagnosis of lichen planus, 
the epidermis showing hyperkeratosis and acanthosis with lengthening of the rete pegs. 
rhe stratum granulosum is increased in size, and some of the epidermal cells of the basal 
layer show degenerative changes. In the subepidermal layer there is a marked cellular 
infiltration, mainly by mononuclear cells (Fig. 7). 

The patient was referred to Dr. Warin for treatment, which is continuing. The 

tongue ulcer is less extensive and less sore, but there are alternate periods of recurrence 


and remission. 


Discussion 


The three cases reported show that the ulceration associated with lichen 
planus does not in itself appear to have any distinctive features, and for this 
reason it is likely to be misdiagnosed. With the patient complaining of ulcera- 
tion, it is the uleer which is the center of attention, so that any associated 
papules or striations of lichen planus may be overlooked. 

Cooke? reports on two types of ulceration associated with lichen planus 
of the mouth. One type is preceded by a vesicle which bursts leaving a shallow 
erosion which heals in a day or two, and this would seem to be the oral counter- 
part of the bullous skin lesion. The other type is a shallow erosion occurring 
in an area of atrophic mucosa and is reported in fourteen patients, all over 
forty years of age. This type of ulceration is said to take only a week or more 
to heal, although recurrences over a period of many years are noted with this 
form of lichen planus. 

The atrophic lesion of the skin oceurs as discrete ‘‘white spots 
considered to-be an involutionary stage in the disease process. It is possible 
that these atrophic areas in the mouth may represent an involutionary stage 
which is the oral counterpart of the atrophic skin lesion. Trauma on the 
atrophie and thinned epidermis might lead to ulceration, causing the patients 
to seek treatment, although the disease may well have been present for some 
time. 


9? 


and is 
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The three cases reported previously all present ulceration which com- 
menced in the sixth decade. In the second case, showing ulceration of the lip, 
the condition has existed for more than five years, with varying periods of 
remission, the recurrences lasting from a few days to three months. On histo- 
logic examination of the lip, the epidermis appears thinned, so that the lesion 
resembles the atrophic form of lichen planus of the mouth. On the other hand 
apart from one occasion when healing occurred in three days, the ulcer per 
sisted for four weeks or longer. 

The other two cases are unusual because the ulceration persisted without 
healing, in one case for over a year and in the other for a period of ten years 
and we consider that they represent a type of chronic ulceration different from 
any previously described in association with lichen planus. 

It is of interest that the recurrences which occurred with the ulceration 
on the lip in Case 2 should be associated by the patient with exposure to sun- 
light. Photosensitivity is reported in association with lichen planus occurring 
in subtropical countries (Dostrovsky and Sagher*), and Bereston' reports that 
in some eases of the lichenoid dermatitis which affected troops in the South 
Pacific area in World War II there were recurrences after the patients re- 
turned to the United States if they were exposed to sunlight for more than a 
few minutes. This lichenoid dermatitis has many of the features of lichen 
planus, including the oral lesions, and is considered by many dermatologists 
to be a variant of that disease occurring under tropical conditions. Some 
have ascribed the condition to ingestion of Atabrine (or Mepacrine) but Gold- 


berg* reports that cases of this type could be cured even with the continuation 


of Atabrine therapy. 

We believe that ulceration of the mouth associated with lichen planus may 
be more common than hitherto reported, and when it does occur it can be ex- 
tremely chronic and resistant to treatment. 


We wish to thank Dr. R. P. Warin, dermatologist, Bristol General Hospital, Dr. A. L. 
Taylor, pathologist, Bristol General Hospital, and Dr. A. D. Fraser, pathologist, Bristol 
Royal Infirmary, for their helpful advice and for the loan of certain slides. We also wish 
to thank Mr. F. A. Godman of the Medical Photographic Department, University of Bristol, 
for the production of the clinical photographs. 
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Anesthesiology 


THE USE AND NEED OF TRICHLOROETHYLENE IN NITROUS OXIDE- 
OXYGEN ANESTHESIA FOR THE 5-YEAR-OLD CHILD IN MULTIPLE 
EXTRACTION OF DECIDUOUS TEETH 


B. H. Harms, D.D.S., F.I.C.A., Omana, NEB. 


ANDLING of the difficult 5-year-old patient in need of multiple extrac- 

tion of deciduous teeth has always been a problem for the dentist and the 
oral surgeon. Several problems in human relations arise in the handling of 
the 5-year-old child, including the uncooperative and temperamental parent or 
other relative, who may insist on telling the dentist what to do and how to do 
it. To this must be added earlier remarks of the referring dentist or physician, 
who may have suggested having just one tooth removed, when several are really 
in need of extraction. 

Use of premedication with one of the barbitals, with its long waiting period 
before it takes effect and its prolonged recovery period, has not been too satis- 
factory. It also takes additional personnel to handle the young patient while 
under the drug. If a large enough dose of the barbital is given to be effective, 
the child must be earried out of the office while still asleep. General anesthetics 
such as ethyl chloride, Somnoform, and Vinethene are either too short-acting 
or have an explosive hazard. 


Office Procedure 


Usually the child is brought to the office by appointment after the mother 
has been instructed not to let the child have food or drink for at least four 
hours before the appointment. When a patient vomits under general anesthesia, 
the danger lies in the aspirating of material into the lungs. 

As soon as the child is in the office, no time should be lost in producing 
anesthesia. After the nurse or parent has taken the child to the rest room to 
empty the bladder, try to separate the mother from the child, if he is frightened 
or screaming, and explain briefly to the mother how this type of child is to be 
handled. Also, if possible, get her consent to do what extraction is, in your 
opinion, necessary at this time, so that the child will not be subjected to an 
emotional upset more often than necessary. If consent is not obtained, it may 
be best that she return the child to the physician or dentist who referred the case. 
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However, if consent is obtained and the mother briefed as to her part in 
the situation, my procedure is to quickly lift the child in my arms, even thoug): 
he may be rough, then sit down in the extracting chair with him on my lap, 
his legs between my knees, my right hand holding his head on my shoulder, 
and my left holding both hands in his lap. In this position the child is held 
firmly, quietly, and in no way is he able to hurt himself. At no time should 
a young patient be trusted not to jerk out of position, nor can one reason with) 


so young a child. 

The assistant at once places the adult nasal inhaler over the child’s mouth 
and nose, and the nitrous oxide is turned on with 5 per cent oxygen. The child 
is told to blow into the inhaler as if he were blowing up a balloon. If he will 
do so he will aid the quietness of the induction. He may be noisy or ery, but 
that lasts only a minute. 

After about one minute, or as the child begins to quiet down, the oxygen 
is moved up to 7 per cent, and at this point the trichloroethylene is added to 
the mixture in the amount of point 1 on the Vinethene attachment of the 
McKesson machine, which contains 1 ounce or less of the trichloroethylene. 

At this point, with the assistant continuing to hold the inhaler to the pa- 
tient’s face, I set the child upright and tailor fashion in the ordinary dental 
chair. This position prevents the patient from sliding forward out of the chair, 
and does away with the need for other attachments, or a special chair for chil- 
dren. A strap is placed across the lap and adjusted. The child is now quiet, 
has good color, and is breathing clearly. Here it is well to increase the oxygen 
to 10 per cent, but it should be remembered that it takes a little more than 
one minute for the trichloroethylene to take effect, since it has a high boiling 
point. 

By this time the head light is on, and, with a mouth gag, which will usually 
stay in place without being held, I open the patient’s mouth. The inhaler is 
moved to cover the nose, and, being large for the child, there will be some 
leakage, but not enough to interfere with the quietness of the anesthesia. The 
assistant places her hand on the back of the patient’s neck, thus keeping the 
chin up, which causes the mouth to open easily. If the deciduous incisor teeth 
are too loose to support the gag, I remove them first (consent should have been 
given for this). Then I make a quick survey to note the teeth that should be 
removed. A gauze sponge is placed in the mouth to protect the throat, and 
extraction is begun. If there is no reaction to pain, and more time is necessary, 
I move the oxygen to 15 or 20 per cent, and use 4 point of trichloroethylene. 

Since most multiple extractions of deciduous teeth require only a few 
minutes, the trichloroethylene should be completely closed off three or four 
minutes before one will finish, leaving the nitrous oxide at 80 per cent and 
the oxygen at 20 per cent. 

The patient will awake more slowly than with nitrous oxide and oxygen 
alone, and this gives time to remove the head light, take away the body strap, 
and carry the child to the rest room before he begins to ery. The gauze sponge 
is left in the mouth to absorb the blood until the child is on the couch. The 
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ther is asked to come in and be with the child as he awakes and makes his 
t ery. The child will be happier on awaking and the mother better satisfied 
this way. 

Few, if any, children vomit or become nauseated under this treatment. 
ially the child leaves the office under his own power within a few minutes. 
the child has been cooperative from the beginning, my habit is to hold out 
arms and say, ‘‘Come to me and I’ll take good care of you.’’ Usually the 

ild will come willingly. Most of the children will shake hands before leaving 
office, and appreciate the dime which I give them. 

Before adding trichloroethylene to the nitrous oxide and oxygen which I 
ve used for forty years for children and adults to the exclusion of other 
estheties, it was sometimes difficult to maintain a smooth and quiet anesthesia 
th a nasal inhaler for more than a few minutes, whatever the reason. Also, 
‘hild would usually wake up too quickly before I could get him to the rest 
om and have his mother with him. I have not found it necessary to change 


my long-used method of induction with nitrous oxide and oxygen, but simply 
dd the one point of trichloroethylene at one- or two-minute periods. 

To me, the use of trichloroethylene in nitrous oxide-oxygen anesthesia for 
the 5-year-old, whether cooperatite or not, has four outstanding and desirable 
features: (1) premedication can be eliminated; (2) the oxygen need can be 
adequately met; (3) it is conducive to quieter anesthesia; and (4) there is no 


explosive hazard. 
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Oral Roentgenology 


ROENTGENOGRAPHIC EVIDENCE OF CONDYLAR NECK FRACTURE 


E. J. Barton, B.D.S.,* Brrminenam, ALA. 


REATMENT planning in fractures of the mandibular condyle is dependent 

upon an ability to diagnose accurately the degree of damage in that area. 
Surgical intervention such as open reduction or complete condylectomy should 
be performed only after thorough clinical examination and study of adequate 
roentgenographiec films. These films should include views of both the injured 
and uninjured condyles in at least three planes. These will show the extent of 
the fracture and the resultant relationship of the fragments. A simultaneous 
view of both sides to allow evaluation of the relative positions of the condyles 
to the base of the skull and to each other is also deemed necessary. Such in- 
formation is provided by the three projections to be described. These projec- 
tions are made with a dental x-ray unit, the patient being seated in a dental 
chair. It is important that an aluminum filter of at least 1 mm. thickness be 
interposed between the tube and the subject because of the short target-skin 
distance utilized in the first two projections. In all cases described, screen 
and film of similar characteristics to those used are available from other manu- 


facturers. 


1. Lateral or Transcranial Condyle Projection—(Fig. 1.) This is a 
modification of the original Parma Method.'* 

Technique: A 5 by 7 ineh cardboard film holder containing Kodak No- 
Sereen film is centered over the approximate position of the condyle on the side 
to be examined. Hand pressure is maintained by the patient to keep the film 
parallel with the midsagittal plane of the head. The central ray is directed, 
via a point approximately 1 inch anterior to the external auditory meatus of 
the opposite side and immediately below the zygomatic arch in that area, to the 
condylar neck on the side being examined. No cone is used. The head of the 
machine is angulated 7 degrees upward, and the open face of the unit touched 
flat against the face of the patient. Exposure factors are 20 Ma.S. at 60 KVP. 
Where possible, the patient is asked to open the mouth, affording a clearer view 
of the condyle as it leaves the glenoid fossa. 


*Fellow in Dentistry, Department of Oral Roentgenology, School of Dentistry, University 
of Alabama. 
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Coverage: This projection (Fig. 2) shows (a) the vertical or horizontal 
di ection of the fracture line, (b) the anteroposterior relation of the fragments, 
al (e) dislocation of the head of the condyle in either an anterior or posterior 
di -eetion. 




















Right. 





E. J. BARTON 


2. Anteroposterior Transorbital Condyle Projection.—(Fig. 3, A.) 

Technique: A 5 by 7 inch cardboard film holder containing Kodak No- 
Sereen film is steadied between the patient’s head and the headrest of the dent»! 
chair on the side to be examined and by the patient’s hand at the inferolater:| 
corner of the holder. The upper edge of the film is parallel with the groun: 
and at the level of the patient’s ear. The outer edge of the film extends lateral! 
about 3 inches beyond the side of the face. The film inclines anteriorly bot) 
laterally and inferiorly to form angles of approximately 20 degrees with the 
transverse and midsagittal planes of the head. The central ray is directed 
posteriorly, laterally, and downward through the medial aspect of the orbit «1 


Fig. 6. 


approximately 30 degrees toward a point judged to be 1 inch below the head 
of the condyle on the side to be examined (Fig. 3, B and C). A pointed plastic 
cone is used and is placed gently at the inner canthus of the closed eye of the 
patient. Exposure factors are approximately 20 Ma.S. and 60 KVP with 1.00 
mm. aluminum filtration. 

Coverage: This projection (Fig. 4) shows (a) the lateromedial relation- 
ship of the fragments (b) lateral or medial displacement of the head of the 
condyle, and (c) the degree of overlapping of the fragments vertically due to 
muscle influence. 1 


3. Superoinferior Bregma-Gonion Projection of Both Condyles.—(Fig. 5.) 


Technique: An 8 by 10 inch easette with Buck Mid-Speed Screens and 
Kodak Blue Brand film is used. The patient is seated in the chair and leans 
forward to rest his elbows on his knees with neck extended. The casette is 
held by the patient below the mandible, parallel with the floor, and extending 
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ar into the clavieular region posteriorly as possible. The chin is extended 
ar forward as possible, attempting to parallel the lower border of the man- 
e with the eassette. Using a target-film distance of approximately 24 inches, 
central ray is directed through the midsagittal plane of the head along a 

joining the bregma and the angle of the mandible (gonion), a caudal 
ulation of approximately 50 degrees being needed. A dental unit operat- 
at 70 KVP requires 50 to 60 Ma.S. for adequate exposure, depending upon 
size of the patient’s head and variations in calvarium density. 

Coverage: This projection (Fig. 6) demonstrates the positions of both con- 
es relative to the base of the skull and their angulation to each other. Any 
tional tendeney of the condyles in the fossae becomes evident. 

The roentgenograms used are those of a case presenting a greenstick type 
eture of the neck of the condyle. Since there is no displacement, this par- 
ilar fracture is visible only in the anteroposterior transorbital projection. 


Reference 


Parma, C.: Die Réntgendiagnostik des Kiefergelenkes, Réntgenpraxis 4: 633-649, 1932. 





Oral Pathology 


PREMALIGNANT LESIONS OF THE LIPS IN SOLDIERS RETURNING 
FROM KOREA 


A Preliminary Report 


PETER F’, LABAND, D.D.S., AND Wm. D. Bumstep, D.D.S.,* 
> ? > 
San FRAnNcisco, Cauir. 


URING the last decade, the importance of early diagnosis of all malignant 

lesions has been stressed. The time factor has been thought to be equally 
as important in effecting a cure as has the actual mode of treatment. How- 
ever, much less attention has been given to premalignant alterations of the 
mucosa, as is noted in leukoplakia and senile keratosis. Actually, their early 
recognition plays an essential part in the treatment or prevention of true 
malignancies. Such early lesions usually are not very extensive and, as a re- 
sult, are not impressive to the observer. 

Although it is known that epitheliomas of the lips occur most frequently 
in patients over 40 years of age, little information is available as to what age 
premalignant changes actually begin. In this article a specific attempt has 
been made to determine the occurrences of premalignant alterations of the 
labial mucosa in relation to age, environment, complexion, and color of hair in a 
group of 2,166 men undergoing routine examination prior to their discharge 
from the Army. Of these, twelve had premalignant changes of the lower lip 
(Table I), ten of which occurred in the age group under 40. 

Since June, 1952, we have diagnosed two cases of squamous-cell carcinoma 
of the lower lip. The diagnoses were histologically confirmed and the patients 
underwent the necessary surgery. The first patient was a 22-year-old white 
soldier of very fair complexion (Fig. 1). The second patient, a 27-year-old 
white soldier, came here from another camp to go overseas. He presented 
himself for treatment of a lesion of the lip. Both cases were biopsied and 
proved to be squamous-cell carcinoma and the patients underwent the prescribed 
surgery. 

*Formerly with the Dental Department, U. S. Army Hospital, Camp Stone.nan, California ; 


now resident in oral surgery, College of Physicians and Surgeons, Stanford University, San 
Francisco, California. 
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We examined the men as they passed through the Separation Center and 
id no more carcinoma, but a number of hyperkeratotic lesions which we 
ght necessary to biopsy. In professional literature, the terms hyperkera- 
and leukoplakia of the lips are both used, describing the clinical findings 
revealing a similar histologic picture. Ward and Hendrick’ state that 
erkeratosis and leukoplakia of the lips are histologically undistinguishable. 
According to their observation, hyperkeratosis of the lip should be con- 
red as a premalignant lesion often associated with hyperkeratosis of other 
s. The lips are sealy, rough, and bleed slightly when the scales are re- 
ed. In their series of 259 cases of carcinoma of the lips, 16.2 per cent 
wed leukoplakia and hyperkeratosis. These lesions occur most frequently 


Fig. 1.—Squamous-cell carcinoma of lower lip in a man 22 years old, with fair hair and skin. 


in people who are exposed to the weather, and much more frequently in men 
than in women. Bernier and Ash* hold the same opinion, reporting from the 
large material of the Registry of Dental and Oral Pathology. The nomen- 
clature of these lesions, until recently, was not very clear. We want to 
emphasize that, for purely clinical description, we called the bluish-white 
lesions in the oral cavity and on the mucous membrane of the lips leukoplakia, 
and the brownish-yellow ones on the lips hyperkeratosis. The accepted concept 
at the present time, according to information obtained from Colonel Bernier* 
of the Armed Forees Institute of Pathology, is: 


For the diagnosis leukoplakia, the presence of dyskeratosis is required 
which can be detected only histologically. Therefore, the diagnosis of leuko- 
plakia is a histologic one and not clinical. It is called leukoplakia when on 
mucous membrane, and senile keratosis when on skin. The keratotic lesion 
which, upon histologic examination, does not reveal dyskeratosis, is referred 
to as focal keratosis. The location of the lesion, its color, or size give no in- 
formation as to the presence or absence of dyskeratosis and are of little diag- 


nostic value. 
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All of our eases have been examined histologically and we shall follow 

receding definition. 

The majority of our cases of keratotic lip lesions were Korean returnees. 

questioned medical officers and troops concerning the living conditions in 

front and second lines. They stated that the men in the front line 
rally live in bunkers, and the ones in the second line live in tents, They 
outdoors as long as there is daylight because the accommodations are 
vded and uncomfortable. Only during the night or in very bad weather 
they in bunkers or in tents. This means they are exposed to sun, wind, and 
a great deal more than even farmers or other outdoor workers here at 

Cc. 

The procedure of examination was as follows: The men had to go through 

routine dental examination and at the same time we examined their lips. 

following tables give the findings and data believed to be pertinent: age, 

, complexion, color of hair, smoking, type of work, service in area, dura- 
tion of lesion, location of lesion, and pathologie report. 

Of the 2,166 men examined, the age bracket was from 20 to 30 years of 
age. They were consecutive, unselected cases as they were sent to the dental 
elinie by the Processing Center. Whenever lesions were found, they were 
biopsied or, as in one ease, the whole lip was stripped. The histologic examina- 
tions were done at the Sixth Army Medical Laboratory, Fort Baker, California. 
Some (with asterisk) were reviewed and confirmed by the Armed Forces 
Institute of Pathology, Washington, D. C. 


Discussion 

These observations were made as a control series to find out a possible 
relationship between the lip lesions and such factors as race, pigmentation of 
skin, color of hair, chronic irritation by smoking, and exposure to sun, wind, 
and cold. 

The clinical picture of the lesions observed in eleven out of the twelve 
cases was: brownish-yellow hyperkeratotic areas of different sizes, located 
on the vermilion border, mostly reaching over the margin onto the skin. 
They were rough and leathery to touch, and often scaly in appearance. The 
horny layer was difficult to remove and when pulled off in a small part bled 
in pin-point areas. Some of the cases showed single lesions, in others the 
entire lip was covered with discrete or confluent keratotiec patches (Table I). 
None of them were painful and all appeared on the lower lip. Only one case 
with whitish-blue lesions was seen, of the type formerly called clinically 
leukoplakia (Table I, Case 3). All in all, the picture is similar to premalignant 
lesions we find in older men. Cases 11 and 12 and Fig. 6 are given for 
comparison (Tables I to X and Figs. 1 to 6). 


TasLe IT. NuMBER, LOCATION, AND PERCENTAGE OF MEN ARRIVING AT CAMP STONEMAN, 
CALIFORNIA 





EUROPE ; ALASKA |. ——- |FAR EAST COMMAND| KOREA 
111 ¢ 529 436 996 
5.1 % ‘ “ 24.4% 20.1% 45.9% 











PETER F, LABAND AND WM. D. BUMSTED 


TABLE IIT. THE PERCENTAGES OF MEN INVOLVED IN INDOOR AND OuTDOOR WoRK 








OUTDOOR INDOOR 
NUMBER OF MEN (PER CENT) (PER CENT) 


996 from Korea 40.8 59.2 
1,170 from other assignments 23.8 76.2 
‘ 1 in percentage ® indoor and outdoor work among Korean 
returnees is explained by change of condition in garrison duty and warfare. A medi 
corpsmen is, in garrison, an indoor worker. In Korea, he is often outdoors and exposed :; 
much as an infantryman. This same cendition applies to many other groups also. We the 
fore divided the men between indoor and outdoor workers by questioning. 








This apparent difference 


TABLE IV 








COMPLEXION "COLOR OF HAIR SMOKING 
(PER CENT) (PER CENT) (PER CENT) (PER CENT) 





Caucasian : Black ‘ Black 24.7 Smokers 
Negroid 8. Brown Brown 53.0 
Mongoloid Olive J Red 3.2 Non-smokers 
Polynesian , Ruddy 50. Blond 19.1 

Fair 














Coordinating the tables, one can draw the following conclusions: 


Out of the total of 2,166 men examined, 1,170 arrived at Camp Stoneman 
from locations other than Korea. None of those 1,170 showed any lesions. 
Nine hundred ninety-six men returned from Korea. In ten of them (1 per 
cent) we found pathology of different degrees on the lower lip (Table V). 
Among the Korean returnees we find in Table VI that none of the indoor 
workers developed lesions, and in Table VII that none of the men with black 
to ruddy skin showed pathology. The 254 fair-complexioned men had ten 
positive cases (3.9 per cent) ; all of them were outdoor workers. In Tables IX 
and X findings became even more limited. Only Korean returnees with a 
fair complexion who worked out-of-doors showed lip lesions; among 108 are 
ten with lesions (9.1 per cent). Similar observations are made in men with 
blond or red hair, fair complexion and fair to red hair going generally to- 
gether. Again, only in Korean returnees who worked outdoors and had red 
or blond hair were lesions found; in blonds four out of seventy-eight (5.1 per 
cent) ; in red-haired men, six out of twelve (50 per cent). That corresponds 
with observations of men in higher age groups of the same fair type.* 


TABLE V. FREQUENCY OF LESIONS OF LIPS ACCORDING TO PREVIOUS DuTy STATION OF SUBJECTS 











—— | -« PERSONNEL FROM 
KOREAN RETURNEES | OTHER STATIONS TOTAL 
Total 996 1,170 2,116 
Number with lip lesions 10 (1%) None 10 
present 

















TARLE VI. FREQUENCY OF LESIONS OF LIPS ACCORDING TO TYPE OF DuTy AND Duty STATION 


| OUTDOOR WORK | INDOOR WORK TOTAL 
| NUMBER OF | PER NUMBER al PER | NUMBER OF | PER 
TOTAL | LIP LESIONS| CENT | TOTAL| LIP LESIONS! CENT | TOTAL| LIP LESIONS| CENT 
Korean 408 10 2.4 588 None --- 996 10 1 
returnees 
Personnel 
from : other 
stations 














281 None 890 None 1170 None 
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Case 10 in Table I is of interest in this connection. The man is a Negro, 
rember of a group which generally is extensively pigmented. He has 


€ 






\.-groid features, but he has a fair skin, is highly freckled, and has red hair. 
A‘| in all, he shows an abnormal lack of pigmentation and developed the 







sine lesions as other fair-skinned people. 

As to the character of the lesions, we see in Table I that Cases 1 to 5 
e diagnoses of premalignancy, leukoplakia, or senile keratosis, or both. 
ses 6 to 10 are benign lesions. Yet, when we look at Cases 2 and 12 we 
d that, when the entire lip was stripped or lesions on different sides were 
noved, one side showed leukoplakia and senile keratosis; the other side, 
‘al, benign keratosis. This implies that the diagnoses in Cases 6, 8, 9, and 
might have to be reconsidered. Their lesions inelude the entire lip, but 
ly one area of the lip was biopsied and examined. It is an open question as 
what we would find when we examined the whole lip. At this early stage of 
e investigation, however, we did not feel justified in stripping every lip 
ith this type of lesion, especially,as the men were separated from the Army 






















and wanted to go home. 

As causative factors the following are generally considered: tobacco, 
uutritional deficiencies (vitamin B), syphilis, dental disorders, and excessive 
We were able to exclude syphilis, as all the 
None of the men 






exposure to sunshine and wind. 
ien had a negative Kahn test when we examined them. 
showed any other signs of nutritional deficiency.. Tobacco might play a role 
but, on questioning, we found that they were light smokers and smoked 
cigarettes mostly. The only source of irritation we could establish was radia- 
tion and wind, combined with the predisposing condition of a fair complexion 
which generally is combined with red or blond hair. 









Representative Pathologic Reports 






Case 1.— 





The hematoxylin and eosin-stained sections reveal a portion of skin, the 
epidermis of which is thickened and in the center is greatly thickened. The rete pegs 
here are large, wide, and’ in places one appears to be confluent with the other. The 
surface of the lesion at this point is covered by an exceedingly thick parakeratotic layer. 


There is a moderate amount of dyskeratosis within the thickened rete pegs, a suggestion 
The upper 


Histologic: 







of individual cell keratinization and some variation in the size of the cells. 
corium to both sides of the lesion is homogeneous, basophilic, and contains numerous 






dilated and engorged vessels. 
Comment: The changes to the epidermis are very suggestive of carcinoma. How- 
this examiner does not believe that the changes are sufficiently marked to warrant 







ever, 






an out-and-out diagnosis of carcinoma. 


Armed Forces Institute of Pathology Comment: 





There appears to be no clear-cut evi- 










lence of invasion. 


Diagnosis: Skin of lower lip-leukoplakia. Skin of lower lip—senile elastosis. 











Case 2.— 





The hematoxylin and eosin-stained section is of skin; within 





Lert Lip. Histologic: 
he center of the specimen is a slight elevation where the epidermis is thickened and 
overed by a marked thickened keratin layer. Beneath this is a dense cellular infiltrate 
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Fig. 2.—Case 2. Leukoplakia of right lip and focal keratosis of left lip in a 22-year-old patient. 


Fig. 4. 


Fig. 3.—Case 4. Leukoplakia of right lip in a 21-year-old patient. 
Fig. 4.—Case 6. Focal keratosis and possible leukoplakia of the right lip in a 21-year-old 
patient. The whole lip is included. 
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ch consists for the most part of round cells, with admixed histiocytes and an occasional 
nulocyte. The vessels here are dilated, engorged, and lined by plump, endothelial cells. 
inflammatory infiltrate not only hugs the epidermis, but in places infiltrates it. 

Diagnosis: Leukoplakia. Senile elastosis. 

Richt Lip. Histologic: Hematoxylin and eosin-stained sections reveal skin showing 
rked atrophy and large white areas with overlying hyperkeratosis. Within the under- 
ng dermis there is a dense infiltrate of chronic inflammatory cells and numerous plump 
roblasts. 


Diagnosis: Skin of lip-dermatitis, nonspecific focal keratosis. 


Fig. 5. 


Fig. 6. 


Fig. 5.—Case 9. Whole lip included in a 21-year-old patient. Biopsy on right side. 
Focal keratosis. 
Fig. 6.—Case 11. Leukoplakia of right lip in a man 47 years of age. 


Case 3.— 

Histologic: The hematoxylin and eosin-stained section is of a portion of mucous mem- 
brane, the surface of which is covered by a thick layer of keratin. The epithelium is 
also thickened and hyperplastic. The underlying submucosa is well vascularized and in- 
filtrated here and there with an occasional round cell. 

Diagnosis: Squamous hyperplasia and hyperkeratosis, left lower lip. 

Comment: TI do not believe that the changes here are sufficient to warrant the diagnosis 
‘f leukoplakia. 

Statistical Conclusion 


The data reeorded in Tables V through X, inclusive, were analyzed bio- 
metrically. We wanted to evaluate the possibility that chance alone might 
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have been responsible for the observed differences between Korean returnees 
and others; among the first, between outdoor and indoor workers and, among 
those, differences in coloring of hair and skin. Chi-square tests were per- 
formed and Chi-square probability determined. In each table P values of les: 
than 0.01 were obtained. This indicates that the probability of chance alon 
being responsible for the difference in incidence is less than 1 in 100, It may 
be concluded, therefore, that the data are statistically highly significant 
Consequently, the factors of complexion, hair color, and type of duty appea: 
to be related to the occurrence of lip lesions of the type described among 
military personnel returning from duty in Korea. 

The failure to observe any lip lesions among non-Korean personnel may 
be due to the fact that the degree of exposure to sun, light, and wind among 
those men was not as great or as prolonged as for men in Korea. 

As mentioned previously, all men examined left the Army one or two 
days later. When, in due time, we received pathologie reports of premalig- 
nant lesions, our department wrote to them at their home addresses, advising 
them to have their lips re-examined twice a year for at least two years. That 
is all we can do for their protection, as they are scattered over different parts 
of the country and are out of our control. We do not know what happens to 
these lesions later. We can only hope that most of them are reversible if the 
men, in civilian life, are at work under less exposed conditions. 

We think we are justified in drawing conclusions from our findings and 
in suggesting the following ways of action. 

In Army installations which discharge men coming from any assignment, 
the conditions of the lips should be watched carefully in the final dental 
examination. If possible, statistics with the pertinent, uniform data should 
be kept. The larger the figures of observation, the more information we will 
gather. 

Civilian physicians and dentists should be informed in detail and as soon 
as possible about the type findings. They are the men who will examine and 
treat veterans after their discharge. They should be aware of the possibility 
of premalignancies and malignancies on lips in young men, not in the older 
age group only, and should know in which type of individual they are most 
likely to oceur. 

Further, if one accepts the conclusions that a predisposing fair com- 
plexion and its extreme exposure to sunlight are causative factors, one should, 
as the next step, look for protective measures. We asked the opinion of the 
Department for Dermatology of Letterman Army Hospital ; they recommended 
the use of a protective ointment against actinic rays which they think would 
be effective. It might be possible to distribute a tube to each man who is 
going into areas where he will be exposed in order to prevent irritation by 
sunshine or cut it down to a minimum. Which preparation should be used, in 
which way, and when, has to be determined by dermatologists and other 


specialists. 
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Summary 
The lips of 2,166 soldiers were examined before they were discharged 
n the Army; 996 were returning from Korea, 1,170 from other assignments. 


In ten men, lip lesions of hyperkeratotic type were found. All these men 
fair complexions and blond to red hair; all ten men were returnees from 
ea and had worked outdoors. Five of the lesions were premalignant; the 
er five showed focal keratosis. 

Civilian physicians and dentists should be made aware of the possibility 
nalignant and premalignant lesions of lips in young men, 20 to 30 years 


ige, especially men with fair complexion and blond to red hair. 
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DENTINE DYSPLASIA ASSOCIATED WITH RHEUMATOID 
ARTHRITIS AND HYPERVITAMINOSIS D 


Ropert BoRKENHAGEN, B.S., D.D.S., M.D.,* anp 
ARTHUR ELFENBAUM, B.A., D.D.S.,** Cuicago, IL. 


HIS report deals with an unusual calcification of the pulps and dentine 

of all the permanent teeth of a 14-year-old white girl. Microscopic sec- 
tions of two of the teeth show disturbances in dentine formation of a type not 
previously described (Fig. 1). The coronal dentine appears normal in strue- 
ture and tubular arrangement, but toward the floor of the pulp chamber and 
into the root portion there is an irregularity of the dentinal pattern which may 
be regarded as an odontogenic record of a systemic disorder related to the 
patient’s history of rheumatoid arthritis treated with high vitamin D dosage. 


History 


The patient was referred to us after an orthodontist advised against treat- 


ment, on the assumption that the roentgenograms (Fig. 2) suggested a 
dentinogenesis imperfecta, rendering the prognosis unfavorable. 

The girl’s medical history was then consulted. It was found that in in- 
faney her environmental situation was extremely poor. Her mother was a 
patient in a tuberculosis sanitarium, and her father was unable to give her 
adequate care. The father’s family history included ‘‘diabetes, goiter, and 
osteomyelitis. ’’ 

At 18 months of age, the patient was referred to a medical clinic because 
she favored the left leg in walking. She was extremely irritable and cried 
frequently. She was admitted to a hospital, where she stayed until she reached 
the age of 4 years and 2 months. The left knee joint became swollen, and 
other migratory joint pains occurred in the wrists, elbows, and ankles. The 
patient recovered uneventfully from measles, mumps, and chicken pox. Tuber- 
culosis and Still’s disease were given prime consideration among several diag- 
nostic possibilities to explain the polyarthritis. A biopsy and smears were 
made from the left knee synovial tissue to aid in the diagnosis of tuberculosis, 
but the report was negative. The medical consensus turned rheumatoid 
arthritis. Before any medical treatment was given to the infant, several ob- 
servers reported that ‘‘the teeth look transparent,’’ ‘‘show nearly complete lack 
of enamel,’’ and ‘‘the front teeth appear worn.’’ 


*Attending Surgeon, Research and Educational Hospitals, University of Illinois, Chicago, 


Illinois. 
**Associate Professor and Chief Examiner, College of Dentistry, and Chief of Staff, 
Dental Clinic, Research and Educational Hospitals, University of Illinois, Chicago, Illinois. 
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t molar (B). 
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\t 214 years of age the child began to receive capsules containing massive 


s of a proprietary preparation of vitamin D. In the first ten months of 
treatment she had consumed 26,850,000 I.U. of vitamin D. For the next 
months no vitamin therapy was given, but in the following six months the 
iin D intake amounted to 33,900,000 units, making a total of 60,750,000 


Fig. 1.—Photomicrograph of sections of the upper right third molar (A) and upper left 
Coronal dentine appears normal; irregularity begins near floor of pulp cham- 


pulp calcifications are numerous. 


Fig. 2.—Selections from a set of roentgenograms taken at 14 years of age, showing 


extensive pulpal calcifications in both anterior and posterior teeth. Note the peculiar “tad- 
D 


shape of the pulpal space, particularly in the anterior teeth. 


, or an average of over 3 million units a month. In addition, the girl 
imbibed 1014 quarts of a blended oil containing both A and D, but the propor- 
tions of each cannot be calculated. The child’s progress was slow. Upon her 
‘harge she was assigned to foster parents, but was followed as an outpatient. 
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The foster mother continued the administration of vitamin D, but the dosave 


and amount are not known. The hospital record also state that ferrous am- 


monium citrate was administered frequently. 
When the girl was 6 years of age she was seen in another medical clinic 
for a swelling of the right knee joint. A synovectomy of the right knee was 


performed when she was 12. The findings were consistent with a chronic 


hypertrophic reaction. No tubercle bacilli were found. During the sane 
period the child was also examined in a dental clinic where the color of the 


teeth was ascribed to opalescent dentine. Dental roentgenograms were made 
(Fig. 3), and a few primary teeth were extracted. Histologic sections were 


made, but unfortunately these cannot be located. 


Fig. 3.—Roentgenograms made at age 6, showing pulp canals not obliterated in the primary 
teeth. Calcification is seen in the pulp chambers and canals of the permanent teeth. 

At 14 the patient was referred to us. She appeared to be well developed, 
except for a thinning of the left leg with which she limped slightly. An 
orthopedist interpreted the limp as the result of a prolonged immobilization 
during the developmental period. The girl is now in high school, and her 
record indicates a mental development in the lower range of normal. Her 
facial expression constantly suggests apprehension. 

An oral examination revealed a Class II, Division 1 (Angle) malocclusion. 
The condition of the maxillary left first molar justified its extraction. At the 
same time the unerupted maxillary right third molar was removed. Local 
anesthesia was used for both extractions, and the trauma was minimal. The 
teeth were submitted to an oral pathologist for sectioning. Recovery was 
uneventful, but three weeks after the surgery an exacerbation of painful 
joints occurred. The orthopedist made a diagnosis of acute rheumatoid 
arthritis. 

Pathology (Dental) 

The oral pathologist’s report stated that in both teeth the coronal dentin« 

was normal and tubular, but at the floor of the pulp chamber it was poorly 
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ular or atubular (Fig. 1). The pulps were extensively calcified. In the 
+ molar the root dentine showed areas of resorption which were repaired by 
cular dentine. In the third molar the root dentine was tubular in some 
as; poorly tubular or atubular in others. The atubular areas surrounded 
all vascular channels. The diagnosis was given as a ‘‘disturbance in dentine 
mation of a type heretofore unknown.”’ 

Discussion 

Among the possibilities in the diagnosis of this case, the following types 
disorders should be considered : 

1. Collagen or mesenchymal—Still’s disease. 

2. Hereditary—dentinogenesis imperfecta, 


3. Toxie—hypervitaminosis D. 


Collagen.—During the many years that the patient was studied, there were 
several elevated sedimentation rates, a finding common in rheumatoid arthritis, 
but not necessarily pathognomonic. The osteoporosis, diminution of joint 


Fig. 4.—Profile view of patient showing retrusion of mandible. Finger is placed in the deep 
gonial notch. 

space, and the erosions represented in the roentgenograms of the long bones 
were compatible with the findings in rheumatoid arthritis. There is no evi- 
dence that rheumatoid arthritis is correlated with a dentine dysplasia, but 
dentine and collagen disturbances are related in type, both involving mesen- 
chymal derivatives. Collagen is affected in rheumatoid arthritis. It has been 
Stated that “necrosis in collagenous connective tissue as seen typically in the 
subeutaneous nodule (of rheumatoid arthritis), where it is associated with a 
palisade layer of primitive fibroblasts, gives a picture which may be regarded 
as diagnostie.’” 

The malocclusion possibly may be associated with an arrest of condylar 
growth, a possibility in Still’s disease. The temporomandibular articulation of 
a child “may be the first joint to manifest clinical symptoms” of rheumatoid 
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arthritis, a disease which retards the proliferation of cartilage and the process 
of ossification. Even when recovery from the disease occurs, the mandible 
‘‘follows the dysplastic pattern without any compensating acceleration; thus 
the end result is an underdeveloped mandible.’’* However, the patient’s 
profile (Fig. 4) shows an entity commonly seen in Class II, Division 1 (Angle) 
malocclusion, a condition which does not necessarily imply arthritic involve- 


ment. 


Dentinogenesis Imperfecta.—The statements made by those who observed 
the patient’s primary teeth suggest dentinogenesis imperfecta, but the signs 
do not coincide with the usually accepted criteria of that anomaly. In a 
classical dentinogenesis imperfecta the following aberrations occur: (a) dis- 
turbance in histodifferentiation which affects both the primary and secondary 
dentition ;* (b) the oldest odontoblasts are assumed to be affected first ;> (c) 
the pulp is soon filled in, and both the deciduous and permanent teeth assume 
the characteristic opalescent appearance.** This patient’s permanent denti- 
tion, however, is normal in color, and pulp canals are present, although the 
walls and the pulp chambers are calcified. Pulp formation appears adequate in 
the roentgenograms of the deciduous teeth. 


Hypervitaminosis D.—The recommended daily dosage of vitamin D as a 
prophylactic does not generally exceed 800 I.U. Calculated on an annual basis, 
this would total about 300,000 units, equal to only a small fraction of the 
dosage given to this patient during the sixteen-month period cited previously. 


The effect of a concentrated dosage of vitamin D on the teeth of human 
beings is unknown. In animals ‘‘single massive doses of vitamin D produce 
initially a layer of poorly calcified dentin which is followed by well or hyper- 
calcified dentin,’’* a phenomenon which does not tally with the oral pa- 
thologist’s reports in the case presented. 

Bone demineralization, although not pathognonomiec, is a common finding 
in hypervitaminosis D. Demineralization was observed in several roent- 


-TABLE I, LaBorRATORY REPORTS 








EXAMINATIONS 


114 TO 4 YEARS 


6 TO 12 YEARS 


14 YEARS 





Blood 

Serology 

Urinalysis 

Calcium 

Phosphorus 

Alkaline phosphatase 
Sedimentation rates 


Electrocardiogram 
Roentgenograms 
Chest 
Long bones and 
joints 
Stool 
Cholesterol 


Negative 
Negative 
Negative 
10.7 mg. % 
4.7 mg. % 
* 


* 


7 


Infiltrative changes 

Diminution of joint 
space and erosions 

Negative 

185 mg. % 


Negative 
Negative 
Negative 
_ 


* 
* 


33 mm. (8 yrs.) 
6 mm. (9 yrs.) 
9 mm. (10 yrs.) 
13 mm. (11 yrs.) 
26 mm. (12 yrs.) 
> 


Negative 
Demineralization 


* 
* 


Negative 

Negative 

Negative 

9.7 mg. % 

2.1 meq. 

0.7 unit per 100 ml, 
43 (14 yrs.) 

40 (14 yrs.) 


Negative 


Negative 
Osteoporosis 


= 
* 





*Test not made. 
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raphie surveys in the present case. Calcification in soft tissues in 
min D excess have been noted.® Perhaps pulpal tissue is another place 


oF 


vil 


where ealeium is deposited. Deposits are quite evident in the roentgenograms 
of several of our patient’s teeth (Fig. 2). It should be mentioned, in addition, 
that in a study of 500 cases showing pulpal stones no correlation was found 
be:ween pulpal calcifications and such common systemic disorders as renal 


10 


stones, gout, and gall stones. 

A comprehensive study of 111 patients" ranging in age from 1 to 68 years, 
in whom an exeessive dosage of vitamin D was administéred, indicates that 
the individual dosage necessary to produce intoxication is wiknown. No 
dental changes are mentioned in this series, but significant laboratory data are 
presented. The urinalysis indicated the presence of albumin, red blood cells, 
casts, and loss of concentration. The calcium and phosphorus values in 
the blood were elevated, and there was a normal alkaline phosphatase. No cor- 
responding phenomenon in our own study was found, although the table of 
laboratory reports (Table 1) suggests that ample follow-ups on the blood find- 
ings were not done during the treatment period with vitamin D. 

On the basis of clinical, laboratory, and roentgenographic findings, a dif- 
ferential diagnosis from hyperparathyroidism can be established. 


Summary 
The report concerns a 14-year-old girl with extensive pulpal calcifications 
and abnormal dentine formation, the latter being ‘‘of a type heretofore un- 
known.’’ A systemic relationship between rheumatoid arthritis and high 
vitamin D dosage in early childhood is suggested as the etiological factor in 
the dental dysplasia deseribed. 
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OLIGODONTIA DUE TO HEREDITARY ECTODERMAL DYSPLASIA 
A Report of Two Cases Occurring in a Family 
LEo STERN, JR., D.D,S., AND NORMAN CRANIN, D.D.S., NEw York, N. Y. 


EREDITARY ectodermal dysplasia is a condition marked by the absence 

or maldevelopment of various ectodermal organs. Complete or partial 
aplasia of the dentition, peg-shaped or rudimentary teeth, absence of sweat 
glands and mucous glands with associated chronic rhinitis and ozena, scanty 
hair, defective irises, and hypoplasia of finger- and toenails are possible fea- 
tures. The patient with obvious ectodermal dysplasias has been described as 
inclined toward a short stature and delicate constitution, with a depressed 
bridge of the nose, underdeveloped jaws and frontal bones, and overdevelop- 
ment of the lips and orbicularis oris muscle.’ * Feeble-mindedness has been 
correlated by some authors.* The anhidrotic type, manifested by a smooth, 
dry, sometimes scaly skin, is less frequent than that with intact sweat glands. 
A spiking temperature in hot weather is a pathognomonie sign resulting from 
the severely impaired heat regulation system. 

Eighty cases of ectodermal dysplasia have been reported in the literature 
prior to 1947.4 The usual form of the disease is transmitted by sex-linked 
recessive genes and is manifested only in males. The female may carry the 
condition without symptoms and transmit it to the male children. In some 
cases, however, it is transmitted as a simple Mendelian dominant, thereby 
appearing in the female as well." 

Statistics of eighteen.cases of ectodermal dysplasia are recorded by Thoma’ 
and are summarized in Table I. 

Case Reports 


Family History.—The patients, A. R., and N. R., were brothers, twenty-seven months 
apart in age. The mother, aged 28, and the father, aged 31, were of Puerto Rican birth 
and showed no ectodermal defects. Siblings included one sister, 2 years old, in good health 
and free of visible defects. 


A. R.—This male infant was first admitted to the Pediatric Service of the Mount 
Sinai Hospital at 2 months of age with a high fever of unknown origin. On the eleventh 
day of life he had been admitted to another hospital with high spiking fever and a cough. 
A diagnosis of upper respiratory infection had been made, with apparent response to 
penicillin therapy. Thirteen days later the patient suffered another febrile episode, thought 
to be bronchopneumonia, which was treated again by antibiotics. Continued remissions 
with temperature of 105° F. led finally to a diagnosis of a lesion of the hypothalamic 


thermal center. 


*From the Dental and Oral Surgery Service, Mount Sinai Hospital, New York, N. Y. 
82 
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TABLE I 








. ANO- OR 
MENTALITY HEREDITY HAIR OLIGODONTIA 
Imbecile Positive Sparse or Affected 18 
ale Normal 17 History 11 Absent 15 
No History 7 Normal 3 
SKIN | NAILS | TASTE l NOSE 
Anhidrotie 12. Hypoplastic 2 Limited 2 Saddle Nose 3 
Hidrotie 6 Normal 16 Normal 16 Normal 15 














Physical examination on admission revealed constricted pupils with no reaction to 
ht or accommodation. The nose was dry and scaly, with ozena noted. The skin was 
and milky in color, with scant amounts of fine hair on the scalp. 

Laboratory findings were negative, including complete blood count, urinalysis, blood 
chemistry, serology, spinal fluid examination, electroencephalogram, sedimentation rate, 
tuberculin and Schick tests, blood culture, and chest and skull roentgenograms, The only test 
yielding an abnormal result (Table II) was an artificial sweating test (starch iodine 
method). The axillary areas of the patient and of a control baby were painted with a 
starch solution, then dusted with potassium iodide. Both babies were placed in incubators. 
The patient exhibited no sweating at all, and also showed a progressive elevation of 
temperature as the external temperature was allowed to rise. The test was repeated 
three times, body temperature exceeding 103 degrees in each test. Aspirin was given by 
mouth when the baby’s temperature reached 101 degrees, but with no result. 

A diagnosis of anhidrotic ectodermal dysplasia was clearly established. Confirming 
the diagnosis were the results of an axillary skin biopsy and dental roentgenograms. 


TABLE IT 








INCUBATOR TEMPERATURE RECTAL TEMPERATURE 
TIME (DEGREES FAHRENHEIT ) (DEGREES FAHRENHEIT) 
2215 87 98.6 
2:30 91 100.4, 
2:45 95 101.0 
:00 97 102.2 
3:15 98 103.2 











Axillary Skin Biopsy—A segment of skin showed hyperkeratosis with keratotic 
follicular plugs, atrophic epidermis with mild intracellular edema, and flattening of rete 
pegs. The corium contained sebaceous glands. No hair shafts or sweat glands were found. 


No changes were observed in connective or elastic tissues. 
Dental Roentgenograms.—A severe oligodontia was demonstrated by the absence of 


all but the following tooth buds: 











N. R.—The brother, aged 5 weeks, was admitted to-the hospital two and one-half 
years later with an identical complaint of fever of unknown origin. He was one of twins; 
his twin sister and older sister were both in good health. 
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The previous history included several febrile episodes, one of which had bee 
treated with penicillin as a presumed respiratory infection. On admission the temperatu: 
was 105° F. and the child suffered a febrile convulsion. 

Physical examination revealed a normally developed baby with noisy, labore 
respirations. The eyes were normal, reacting well to light and accommodation, with tears 
present. The nose presented encrusted nares with a foul odor. The skin was pallid, di: 


and sealy. The hair was light in color and very sparse. 


TABLE III 
INCUBATOR TEMPERATURE l RECTAL TEMPERATURE 
TIME (DEGREES FAHRENHEIT ) (DEGREES FAHRENHEIT) 


4:15 84 99.4 
4:30 91 99.6 
4:45 95 100.6 
5:00 97 102.0 
5:15 98 102.6 














Aspirin was given at 102 degrees, without effect. 


A sweating test (starch iodine method) was performed, with the results shown in 
Table IIT, indicating complete anhidrosis. ‘ 

Laboratory findings and chest and skull roentgenograms were normal, as in the 
previous patient. An axillary skin biopsy also was reported as typical of anhidrotic ecto- 
dermal dysplasia. Dental roentgenograms pictured an oligodontia, with the following 


dental formula: 


Hospital Course.—Hoth infants, during the four weeks of hospitalization in summer 
weather, showed frequent spikes of temperatures to 104 and 105° F. Alcohol sponges were 
immediately effective in bringing a return to normal. Otherwise, their health was satis- 
factory. 

Hereditary Background.—The hereditary pattern was investigated and a pedigree 
obtained by diligent questioning. Since many of the family were living in Puerto Rico, 
the findings as shown in Fig. 1 may be considered accurate within the limitations of 
memory and reliability of the twelve members of the family who were interviewed. None 
of the reputedly abnormal individuals could be obtained for examination. They included 
three brothers of .Mrs, R., two of whom were said to be feeble-minded, and one other who 
never lost his primary dentition. Of Mr. R.’s siblings, one has had two children who are 
abnormal. One child suffers excessively from heat, and the other lost her fingernails and 


toenails at 3 months of age. 
Comment 


Both patients exhibited the most characteristic features of the syndrome 
described as anhidrotic ectodermal dysplasia; namely, the complete absence 
of sweat glands with the consequent inability to adjust to high external 
temperatures. Associated features were seen in the sparse hair, the partial 
anodontia, and, in one child, defective irises which failed to react to light or 
accommodation. 
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The hereditary transmission in this family presents a confusing picture. 
me accepts the mother’s three abnormal brothers as having valid indica- 
.s of the disease, this would suggest the more common transmission as a 
linked recessive disease manifested only in the males. The reservation 
st be made, however, that feeble-mindedness is not to be taken seriously 
related defect in this condition. 


AR and NR are the cases described in text 


C] — Male 
O — Female 


Shaded figures show extodermal defects 


Preceding generation, including brothers 
end sisters, all normal (19 males, 15 females ) Ps Preceding generetion normal 


lings normal 6 cones normal i normal 
ff{spring normal 27 ye Ss norma: 42 pe Ene normal 
P 


SHEGOOS 


21 offspring norms) 


©O@@0H 


_ — 


i = ory 
age 5 mos. 


o's . 


AR MR 











Fig. 1. 


On the other hand, the father’s two nieces display more typical defects 
which cannot be dismissed so easily. The presence of the disease in these 
females, as well as the two male patients, points to the straight dominant mode 
‘f transmission. This is in agreement with the general observation that the 
recessive sex-linked form of anhidrotie ectodermal dysplasia does not appear 
in Mediterraneans, Negroes, or Mongolians, but is limited on the whole to 
Anglo-Saxon and northern and middle European racial groups.’ Against this 
picture, however, is the lack of evidence of the disease in the father and other 
forebears. As shown in Fig. 1, there is no condition elicited in the history 
antecedent to the father and mother. 

Inheritance of ectodermal dysplasia, it must be emphasized, is irregular. 
A recessive gene may show variable expression and become dominant in cer- 
tain females. It has been postulated that both hereditary forms represent a 
conditional dominant with sex-linkage. In the case presently reported, no 
definite conclusions can be expressed. It is interesting to observe the isolated 
occurrence in a large family group and the apparent coincidence of both the 
father’s and the mother’s sides exhibiting defects. The evidence here favors 
the dominant gene transmission. 
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Research 


Li \G-TERM OBSERVATIONS OF RADIATION CHANGES IN SALIVARY 
GLANDS AND THE GENERAL EFFECTS OF 1,000 R. TO 1,750 R. 
OF X-RAY RADIATION LOCALLY ADMINISTERED TO 
THE HEADS OF DOGS 


James A. ENGLISH, Merritt G. WHeatcrort, H. W. Lyon, AND 
CLARENCE MILLER, BETHESDA, Mp.* 


ibe )NSIDERABLE use has been made of dogs in radiation studies involving 
total body exposure to x-rays, but little work has been reported in regard 
to local head irradiation. A previous investigation in this laboratory’ has shown 
that dogs that received moderate doses of total body radiation developed changes 
in their salivary gland components. The present study is an extension of an 
investigation designed to determine whether similar changes might occur in 
dogs receiving large doses of x-rays administered locally to their heads. This 
report consists of a description of gross and histologic changes which were ob- 
served in these dogs, with emphasis on salivary gland morphology. The deserip- 
tions of normal salivary glands are given in considerable detail because this in- 
formation seems to be scattered and variable in the literature. After tissues 
from the first radiated animal of the series had been examined, we realized that 
the severity of the destruction to the salivary glands was greater than antici- 
pated, even though marked reduction in salivary flow had suggested that some 
damage had oeceurred. Previous investigations with swine’ and rats* had shown 
that salivary glands were somewhat resistant to morphologic alteration during 
the early period following irradiation; this material provided our first oppor- 
tunity for observing changes six months and more following exposure. 


Materials and Method 


Six mongrel dogs, 13 to 17 kg. in weight, were used in a radiation experi- 
ment designed to determine the effects on salivary components of 200 kv. x-ray 
radiation applied loeally to the head. Tissues from seven nonirradiated mongrel 
dogs were used for comparative study. These latter dogs were selected from 
animals used in surgical procedures wherein no changes would be expected be- 
yond the surgieal areas involved. The doses of radiation were 1,000 r. to one 


From the Nava’ Medical Research Institute, Bethesda, Maryland. 


*The opinions or assertions contained herein are the private ones of the writers and 
not to be construed as official or as necessarily reflecting the views of the Navy Depart- 
I t or the naval service at large. 


87 





88 ENGLISH, WHEATCROFT, LYON, AND MILLER 


dog, 1,500 r. to one dog, and 1,750 r. to four dogs. The dog treated with 1,500 r. 
has not been sacrificed yet and is only included insofar as clinical effects ae 
concerned. A Picker commercial x-ray machine was used and the radiati 
factors were as follows: 200 KVP, 25 Ma., 50 em. target-skin distance, 14 m 
copper-1 mm. aluminum filtration, 0.7 mm. copper half volume layer, 20 by 
cone size, lead shield protecting body, bilateral exposure. Dogs were sacrific 
by overdose of barbiturate or by venous ether injection subsequent to anesthes 
Salivary glands were promptly removed; those from one side were frozen in d 
ice for use in studies requiring fresh tissue and glands from the other side w« 
sliced with a sharp blade and portions were placed in various fixatives. Fixativs 
used were 10 per cent neutral Formalin, Zenker’s solution, Bouin’s solutic 
Carnoy’s solution, and Regaud’s solution. Fixed tissues were dehydrated, ein 
bedded in paraffin, cut at about 5 microns and stained in all cases with hematoxy 
lin and eosin, and variably with several of the following stains: Schiff’s periodic 
acid stain, mucicarmine stain (Hill’s), Mallory’s analine blue collagen stain, Mas- 
son’s trichrome connective tissue stain, and Regaud’s mitochondrial stain. 


Results 


A. Clinical Observations—The following sequence of changes was ob- 
served: (1) there were oral changes, beginning in from seven to ten days, which 
ranged from a mild gingivitis to sloughing of the gingival and buccal mucosa 
and hemorrhage of mucous membranes; (2) erythema occurred in from one to 
two weeks on various exposed surface areas, and ulcerative lesions sometimes 
subsequently developed, especially on the ears and around the eyes of dogs 
receiving 1,750 r.; (3) epilation began in eighteen to twenty-eight days, with 
substantial loss of hair in some dogs by thirty-three days; (4) hair gradually 
returned and was gray in color. Dogs receiving 1,750 r. appeared somewhat de- 
pressed (malaise) a few days after irradiation, but were not severely ill. There 
were no significant weight changes, no unusual body temperature changes, nor 
significant changes in white or red blood cell counts during the experiment. 
The dogs receiving 1,750 r. developed progressive eye opacity and poor vision 
except where eyes were shielded. One animal also developed a suppurative lesion 
of the neck, and was somewhat unsteady on his feet at the time he was sacrificed 
about six months after treatment. There were no significant visceral changes 
observed at autopsy in radiated dogs. 


B. Changes in Salivary Glands.—Grossly there was a marked reduction 
in size of the salivary glands of radiated dogs to an extent that sometimes certain 
glands were difficult to locate. The parotid glands in several instances were so 
thinned out that they appeared more like connective tissue and fat, which is 
normally somewhat abundant in their locale. 

The normal parotid gland is located at the base of the ear, with one lobe 
extending anterior and one posterior to the concha. The main body extends 
inferiorly toward the angle of the mandible, over the messeter muscle and the 
submaxillary gland. The lobes of the gland are frequently combined with fat 
and underlying muscle and connective tissue, and cannot be shelled out as a 
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‘te eneapsulated mass. They are light gray in color. From a microscopic 

of view (Figs. 1, B and 3, B) there are some variations to be found among 
ry glands of mongrel dogs, primarily in the amount of fat around the 

Generally, the glands are lobular in arrangement, one to three lobes filling 
roscopie field at a magnification of 100 x. Between lobes there is a band of 
tive tissue, and within lobes there is a treelike arrangement of collecting 
which is surrounded by connective tissue. The acini of parotid glands are 
er than those of the other three types of salivary glands, due primarily 

e fact that the acinar cells of the other glands have a large area toward the 

r of the acini which is filled with mucin granules. The parotid gland pro- 

s serous salivary fluid, and apparently there is a very limited retention of 

tion within the cells. When stained with Schiff’s stain, granules of rusty- 

naterial are seen throughout the cytoplasm. The acini measure about 30 

) » in diameter and contain four to eight cells in section. The nuclei are 

d and are located slightly distal to the center of the cell. Cellular mem- 

es are not usually discernible. Collecting ducts contain columnar epithelial 

, which show longitudinal striations toward the periphery. Vascular and 

ve supply accompany the large ducts in the treelike system. 

The parotid glands from radiated dogs studied microscopically showed a 

rked reduction in parenchymal tissue, which was rather to be expected from 
the gross reduction in amount of parotid tissue. There was also considerable 
reduction in the size of lobes, and acini were shrunken and randomly missing. 
Normal lobes and acini were replaced by concentric rings of flattened, dark 
blue nuelei with numerous free cells, or just connective tissue with scattered 
cell remnants (Figs. 2, B and 4, B). When stained with Mallory’s connective 
tissue stain, it was apparent that there was a graded severity in reaction among 
the four animals that received 1,750 r. of x-ray. In one case (the animal which 
was sacrificed after fourteen months) the parotid gland showed only a moderate 
increase of connective tissue, with occasional cells showing a lack of cytoplasm 
and a signet-ring configuration. At the other extreme, a dog which was 
sacrificed after six months had practically nothing but connective tissue left, 
with a few shrunken lobes containing brilliant red nuclei concentrically run 
together. With Masson’s stain there was a great increase of blue-green back- 
ground and only seattered red cellular areas, With Schiff’s stain the yellow 
background was prominent and cellular areas were identified by the brilliant 
purple staining of the secretory material which the morphologically damaged 
acinar cells were still able to produce. 

The submaxillary gland is the largest of the four main types of salivary 
glands in the dog. It consists of a discrete, pale yellow, encapsulated mass 
about 5 by 4 by 3 em. in size. It is located below the parotid gland, over 
the angle of the mandible (Fig. 1). Microscopically, the gland consists of 
large acini, three or four times the size of parotid acini, and it is primarily 
mucus-forming. There are a few free cells between acini, some about the size 
of lymphocytes, some large and similar to acinar cells without secretory products. 
As may be seen in Figs. 1, C and 3, C, the nuclei and cytoplasm of the cells are 
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Fig. 2.—A to D, Same structures as in Fig. 1, showing effects of 1,750 r. of x-ray 
ition. There is a marked increase of connective tissue and an atrophy of glands 
mpanied by metaplasia. With special stains, characteristic color reactions indicated that 
, damaged acini contained several normally functioning cells. Occasional acini appeared 
ively normal, but many were shrunken masses of heavily pigmented basic staining 
rial. 
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situated around the periphery of the acini, and the portions of the cells con- 
taining mucinogen granules are toward the center. A heavy polychromie stain 
is usually taken by the peculiarly concentrated cytoplasm, both with hematoxy’ in 
and eosin and with Mallory’s stain. There is some variation among dogs, 
however, in that sometimes the cytoplasm is not concentrated in the periphe: al 
zone of the cell and the distribution is more general throughout the cell, some- 
thing like the zygomatic gland (Fig. 3, A). With hematoxylin and eosin and 
Mallory’s stain, the mucous contents of the cells are lacy and stippled in 
appearance, and cell membranes are distinct. With Schiff’s mucin stain, te 
contents of the cells are brilliant purple-red and no cell membranes can be seen. 
With this latter stain, acinar outlines are seen as thin, yellow bands of sup- 
porting tissue which contain thickened nodules holding the tan cytoplasm and 
dark brown nuclei of the acinar cells. With Mallory’s stain, one sees that 
there are only a few collagenous fibers forming the connective tissue structure 
between individual acini, but groups of acini arranged in lobes are supported 
by broader bands of connective tissue. 

In submaxillary glands from radiated dogs there were rather extreme 
changes in all the animals, although the animal sacrificed the longest time 
after exposure (fourteen months and three weeks) was either damaged least or 
had recovered to some extent. The glands of each radiated animal contained a 
few mucous acini at random within lobes that were reasonably normal in 
structure and staining characteristics (Figs. 2, C and 4, C). These were often 
somewhat enlarged and had a few missing cells and irregular cellular outlines. 
There were other acini that were quite small, and yet were undoubtedly forming 
mucin and structurally were somewhat patterned after normal glands. Occa- 
sionally, just one or two mucin-forming cells would be associated with a ring of 
non-secreting cells. The rest of the cellular components of lobes were dis- 
tributed either in nests or as free cells and bore no resemblance to salivary 
glands in detail or arrangement. Nests of cells often were little more than 
concentric rings of irregular, darkly basic staining bodies with small, dense 
nuclei. In general, ducts could be identified; however, one could not be sure 
whether some of the nests of cells just referred to were produced from acini or 
from ducts. Isolated cells and cell fragments were distributed quite generally 
throughout tissue sections. Some of the isolated cells were very similar to 
plasma cells in morphology, but their morphology and number varied among 
the animals. 

The zygomatic salivary gland of the dog, sometimes called the subocular 
gland, is located under the forward part of the zygomatic arch directly inferior 
to the eye. When the muscles are detached from the lower border of the 
zygoma and pressure is put on the eye, the gland may be seen. It is roughly 
spherical and is composed of many lobes. It measures about 2.5 to 3 em. 
in diameter. Microscopically, this gland consists of large mucous acini, 
measuring about 70 » by 150 »; however, in histologic sections acini can be 
found which continue 0.5 mm. or more in length. The nuclei of acinar cells 
are flattened against the basement membrane, are about 8 » long, and take 
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Fig. 3.—Same as Fig. 1, A to D. Note the large extra-acinar cells in D and location 
ytoplasm in C. The amount of space between groups of parotid acini (B) was variable 
ng dogs. (Magnification, x240; reduced \.) 
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a dark basie stain. A thin band of cytoplasm extends along the basem 
membrane and blends into the granular secretory contents of the acini. 
acini are filled with granules which appear as pale stippled material betw 
thin cellular membranes when stained with hematoxylin and eosin, but 
very prominently stained deep red to purple with Schiff’s stain. With Masso 1’s 
stain, refractile bodies appear in the acini. Very little connective tissue is 
found between acini; however, free cells are randomly found here. The free 
cells look like lymphocytes, large mononuclear blood cells, or plasma cells, znd 
they vary in frequency of occurrence among animals. Secretory ducts are lined 
with low columnar epithelium and are scantily supported by connective tiss xe, 
Lobes are not well supported by connective tissue and, as observed w-th 
Masson’s stain, these supporting strands are frequently torn and fragmented, 

The zygomatic glands from radiated dogs showed the least damage of 
any of the salivary glands studied. In all dogs there were areas containing 
acini of normal size and shape. The first change from normal consisted of 
a gradual increase in the amount of connective tissue between acini and 
also there was an increase in the number of free cells here. The free cells 
were of the same general types as seen normally, plus some polymorphonuclear 
cells and fibroblasts. It was characteristic for damage to occur in specifie 
areas, with rather sharp boundaries between the altered and relatively normal 
tissue. Progressively, more severe morphologic alteration consisted of marked 
widening of the space between acini, due to the presence of irregular masses 
of connective tissue and groups of polygon-shaped cells. In some areas the 
polygonal cells occurred in sheets as large as the acini. In mucin-stained 
sections, these sheets of polygonal cells did not generally take the mucin stain; 
however, occasionally a small group of cells within the sheet would be some- 
what enlarged and contain a clump of purple-staining mucin. In one animal 
receiving 1,750 r., which was sacrificed after about fifteen months, the frequent 
veeurrence of non-secreting cells in discrete patches gave the effect of a mixed 
gland. However, a sufficient number of cells in the “nonmucous” area con- 
tained small amounts of mucin to indicate their aborted potential. In the 
most severely damaged areas of radiated zygomatic glands, the structure was 
somewhat similar to the previously described salivary glands that were equally 
radiated. Here the few remaining acini were quite small, there was an 
increased number of structures similar to small ducts, and the bulk of material 
was composed of connective tissue containing many round cells and cell frag- 
ments. Heavily laden macrophages were frequently seen. 

The sublingual salivary gland of the dog consists of two lobes that begin 
under the submaxillary gland and extend forward and rather deep toward 
the tongue. They are each 3 to 5 em. long, and are quite slender (Fig. 1). 
On their inner surface they border the digastric and styloglossus muscles. 
In microscopic detail, both lobes of the sublingual glands were found to 
consist entirely of mixed acini in four of the seven control dogs. In three 
dogs, although most of the tissue consisted of mixed type acini, one end of the 
gland was found to contain only mucous acini. The question arose as to 
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Fig. 4.—Same as Fig. 2, A to D. The increase of dense fibrous connective tissue between 
is apparent in all glands. The zygomatic gland (A) shows the least damage, and the 
rotid gland (B) the most. Note variation in size of cells and their distorted arrangement. 
unken cells and cell fragments often form tight whorls. In spite of severe damage, some 
appear to be functioning. (Magnification, x 240; reduced \.) 
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whether sometimes there was an extension of the adjoining submaxillary gla: 
included in the excised sublingual block of tissue. An extra dog was carefu 
checked in this respect and found to have only mixed acini in both lobes, |] 
this reason, we are describing this two-lobed gland as being of the mixed ty 
with the reservation that occasionally a tab of mucous gland may be presé 
When the sublingual gland is stained with a mucin dye, about one-half of 
acini are seen to contain a large mass of intensely purple-red granules. 
acini which do not contain secretory granules have a narrow band of mate: 
with a dull orange hue toward their center. Not having a collection 
granules, the latter acini appear relatively small (40 to 50 » in diameter 
Sometimes the mucus-secreting acini appear to be continuous with nonmuc 
acini, or are surrounded by a contiguous band of cells which do not secre 
mucin (Figs. 1, D and 3, D). The close connection between such functionally 
different cells gives the impression that one could be a physiologically active 
form of the other. This gland, more than any of the others, has a great numier 
of free cells between acini. There is a variation in the quantity of these cells 
among the dogs examined, and also some variation in the types, but they are 
predominantly of the plasma cell variety, with large acentrie or ‘‘cart-wheel”’ 
nuclei. With Masson’s stain one can see that only a few strands of connective 
tissue support individual acini, but frequent interlobular segments occur with 
a heavier connective tissue structure. Secretory ducts are lined with cuboidal 
or low columnar epithelium. 

The sublingual glands from radiated dogs may be grouped according to 
the severity of morphologic alteration. The first group includes two dogs (1,000 
r., surviving fifteen and one-half months, and 1,750 r., surviving fifteen months) 
which show a minimum of change. Except for local increases in connective 
tissue and some reduction in parenchymal tissue, they appear normal. A 
middle group, represented by a dog receiving 1,750 r. and -sacrificed after 
eight months, revealed a moderate amount of damage, apparent in the mucous 
variety of acini. This was particularly obvious in sections stained by the 
Schiff method, where some areas contained acini which were well filled with 
purple-red granules, whereas other acini frequently had only one or two 
functioning cells. There were many patches of acini which were completely 
nonfunctioning. These latter areas somewhat resembled the nonmucous portions 
of mixed-type sublingual glands. One could observe a few places where the 
usual acinar pattern was replaced by sheets of polygonal cells, concentrie rings, 
fibroblast-like cells, and miscellaneous free cells. Even here, rather isolated 
cells would retain the ability to form mucus, and a blotch of color would be 
apparent when specifically stained. In the third group of sublingual glands 
(1,750 r., six-month survival) the destruction was so complete that most lobes 
contained only a few remaining recognizable acini. The original pattern was 
entirely lost, leaving masses of cells, nuclei, and cell fragments distributed in 
dense masses separated by broad bands of connective tissue (Figs. 2, D and 
4, D). There was a great variety in sizes and shapes of cells in this group of 
glands, and in general they bore no similarity to the cells of the normal gland. 
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Comment 


[he number of dogs used in this study was too small to establish the whole 
nee of morphologie change in salivary glands exposed to large local doses 
‘ay. It appears, however, that 1,000 r. causes a minimum or recoverable 
ze, while 1,750 r. results in atrophy, fibrosis, and a marked architectural 
ellular alteration. Even in the most severe reaction, however, many cells 
ery gland were producing secretory material that was normal enough to be 
fically stained. In one dog that lived the longest time (fourteen and three- 
ters months) after being exposed to 1,750 r., the salivary glands were almost 
al. One questions whether this could represent a rapid recovery from 
ie as severe as seen in the other dogs. If the difference was due to a lower 
tivity, the variation is rather great among dogs. In a study of irradiated 
an mucous glands® it was observed that there was considerable variation in 
phologie response. 

We were impressed by the much greater severity of morphologic alteration 

ie salivary glands of these dogs than in previously studied glands of rodents 
and swine. Although the radiation exposure of the dogs was comparable to the 
doses used in the rat studies, the time of survival following radiation was shorter. 
Our most frequent study period for rats was 100 days. In a current investiga- 
tion, we are retaining a group of radiated rats for five to ten months to observe 
whether changes comparable to those found in the dog will occur with time. 
Swine that survived as long as the dogs showed some small fibrotic areas in 
salivary glands, but in general there was complete recovery. These animals, 
however, had received total body radiation of about one-third the dose used 
with the dogs. 

The localization of damage in zones in the zygomatic gland suggests that 
some protection was offered by the shielding effect of the zygomatic bone. If the 
1,750 vr. dose is at a eritical level for this gland, then a moderate shielding may 
well provide a marked protection. There is a prevalent concept in radiobiology 
that onee a eritical level of sensitivity is reached, each small increase in exposure 
beyond this dose produces an increase in damage that is considerably out of 
proportion, and vice versa. This would account for the close proximity of tis- 
sues showing great differences in reaction. 

It may facilitate making comparisons with other species to note that there 
is some correlation between the skin tolerance dose and the amount of radiation 
which will cause apparent salivary gland change. Epilation was observed at 
the 1,000 r. level with little corresponding change in the salivary glands. At 
1,750 r. there were, in addition to epilation, ulcerations of moderate severity 
about the ears and eyes and, in general, this dose produced salivary gland 
changes. Thus, it appears that with the conditions of radiation as described, 
salivary gland changes may be expected at about the skin tolerance level. 

In a recent measurement of doses received at various levels within the head 
of the dog* when bilateral exposures were used, it was observed that the highest 

se was received at the region of the submaxillary gland. In our small group 
dogs, the impression was gained that the parotid gland was the most severely 
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damaged. However, the original difference in size and architectural arrange- 
ment of these glands is such that we had a better chance of getting a good sub 
maxillary specimen. In a larger series of animals, this dose relationship would 
provide an interesting variable. 

Certain similarities exist between the severely damaged salivary glands 
and neoplastic tissue. For example, there was a reduced differentiation in 
cells, a wide variation in nuclear and cytoplasmic structure, a great variety ir 
cell size, and an alteration in structural differentiation—all of which sometime: 
characterize neoplasms. The implication is not that these tissues were in realit; 
malignant or necessarily undergoing a change that would have made them s 
An interesting comparison with radiated human tissue is available: In biopsie: 
from a series of forty cases, Friedman and Hall® observed twenty-three patient 
with progressive metaplastic changes in mucous glands of the oral cavity follow- 
ing fractionated doses of 6,000 to 6,500 r. They noted the most severe metaplasi: 
after five or six weeks, the irradiation itself having taken an additional twenty- 
three to twenty-eight days. The changes observed in their study were suggestiv« 
enough of neoplasia that they made references to the literature wherein radi- 
ation-induced malignancies were reported. They considered none of their 
eases precancerous, and observed that such lesions develop a relatively long time 
after radiation is completed. The single treatment given to our dogs would be 
less likely to induce malignant changes than would protracted treatment. The 
dog of the series (1,500 r.) which was not sacrificed at the time of writing may 
give further evidence of the direction of change with increased time. 

We were intrigued by the extra-acinar cells which were so prevalent in the 
sublingual glands of dogs. If these are in truth plasma cells, as they appeared 
to be, one wonders what function they may serve. In many sections of normal 
dogs, the impression was gained by simple inspection and comparison that these 
free cells were being ‘‘peeled off’’ from the acini or, conversely, being ‘‘ peeled 
on.’’ With special stains, a similarity in color of attached and free cells added 
weight to this impression. A more conservative or conventional belief that these 
intra-acinar cells represent an infiltration from the blood vascular system is not 
more valid on the basis of simple morphologic evidence. Such cells are fre- 
quently associated with subacute and chronic infection, but there is no apparent 
reason why these glands should be chronically infected, unless infective agents 
actually gain entrance through the salivary ducts. A further investigation of 
this feature is necessary to verify the cell type and origin. As to the purpose 
of the cells, it probably is coincidental that the dog has an almost bacteria-free 
saliva and some people® associate plasma cells with globulin production of the 
antibody variety. 


_ Summary 


Considerable morphologic alteration was observed in the salivary glands 
of dogs which had received 1,750 r. of 200 kv. x-ray radiation locally to the head. 
From a total of six dogs which were irradiated, five were sacrificed during a five- 
to sixteen-month period following exposure and provided the experimental 
material for histologic study. Normal glands were obtained from seven un- 




















RADIATION CHANGES IN SALIVARY GLANDS 99 


‘adiated dogs for comparison. Several special fixatives and stains were used 
order to adequately observes the nuclei, mitochondria, connective tissue, and 
rious cellular products of the salivary glands. The parotid, submaxillary, and 
lingual glands of three dogs which received 1,750 r. and were sacrificed 
enty-five, twenty-nine, and thirty-four weeks later were atrophied, fibrosed, 
d altered in morphologic detail. Exeept for knowledge of the anatomic areas 
m which the tissues were taken, or by special staining reactions, it would 
ve been impossible to identify many tissue sections. The severe changes 
nsisted in various grades of obliteration of acini, leaving whorls of nuclei in 
eaked eoneentrie patterns, fragmented cells, groups of cells without pattern, 
irtly damaged acini in which one or two cells were identifiable and the rest 
ere vacuolated or in signet-ring configuration. A dog receiving the same 
nount of treatment, which was sacrificed fifty-eight weeks afterward, had 
uch less apparent total damage, but in many areas some of the changes de- 
‘ribed previously could be found. A dog receiving 1,000 r. and sacrificed sixty- 
ight weeks afterward had relatively normal-appearing salivary glands. 

The general changes observed were stomatitis, surface sloughing, and oral 
emorrhage in mild to moderate degree, erythema of exposed areas, particularly 
ver the ears and around the eyes, and epilation. Hair grew back in after six 
io twelve weeks and was light gray in color. Dogs appeared to be moderately 
distressed after treatment and one animal developed an ulcerating lesion of the 
nec *k. 


The authors wish to thank the many members of the Naval Medical Research Institute 
staff who assisted in carrying out this project and cannot be listed by name. We particularly 
wish to thank the radiologic facility for aid in treating the animals, and we personally thank 
J. S. McClelland, W. E. Flanery, and W. R. Furrey for technical assistance. 
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ANGULAR CHEILOSIS AND MACROGLOSSIA 


Report of a Case 


ERNEsT BapeEn,* Caprain, USAF (DC), anp Haroip E. Pierce,** 
Captain, USAF (MC) 


Introduction 


ERLECHE or angular cheilosis is an inflammatory and atrophic condition 
characterized by cracking and fissuring at the corner of the mouth and 
erosion of the mucous membranes. 

This clinical entity may be caused by a number of factors, including nu- 
tritional deficiencies such as avitaminoses, and specifically by absence or non- 
absorption of vitamin B,. Chronic inflammation, maceration, secondary in- 
fection, and degenerative changes usually induced by a collapse of the oe- 
clusion and decrease of the normal vertical intermaxillary space are other 
predisposing factors. 

Riboflavin deficiency is best known as a cause of angular cheilosis and 
can be produced experimentally by a pellagra diet.1_ This particular deficiency 
generally presents eye disturbances such as lacrimation, conjunctivitis, and 
burning of the eyes, as well as atrophic tongue changes. This type of vitamin 
deficiency generally responds rapidly to riboflavin therapy. 

In those cases where the cracking of the commissures slants vertically and 
does not radiate from the labial commissures in a fanlike fashion, a decrease 
of the vertical dimension should be suspected. The following case presented 
a diagnostic problem and points out the relationship between macroglossia 


and angular cheilosis. 





From the 1600th USAF Hospital, Westover Air Force Base, Massachusetts. 
*Chief of Oral Surgery. 
**Chief of Dermatology. 
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Case Report 


A 2l-year-old white man was first examined in the dental clinic at Westover Air 
e Base Hospital on Aug. 3, 1953. He complained of cracking, redness, and soreness 
it the corners of his mouth. The onset of the patient’s symptoms occurred about 
ch, 1953. There was no itching, burning, or severe pain, but an annoying soreness 
in during the routine process of conversation and eating, at which times the labial 
missures became fissured. The patient appeared to be in good health, and the past 
lical and dental history was noncontributory. The dietary intake was normal, and a 
week dietary intake analysis did not reveal any mineral, protein, or vitamin deficiencies 


ieative of gross malnutrition. 


Examination.—The patient was a well-developed, well-nourished white man in no 
te distress, presenting bilateral angular cheilosis at the labial commissures. The lesions 
e fissured, radiating in a fanlike fashion from the corner of the mouth, and appearing 
1e shallow, well delimited, and covered by a crusty, yellow discharge. Some erythema 
s evident at the periphery of the lesions, and the inflammatory reaction appeared to 
greatest toward the mucosal aspect of the lips with a slight extension onto the skin 


ar the vermilion border, The direction of the fissures was along the lip following the 


tural folds of the skin. 





Fig. 1—Angular cheilosis in patient seen initially on Aug. 3, 1953. 


There was no lymphadenopathy. The oral mucous membranes were otherwise normal. 
The patient was partially edentulous, and the examination of the remaining dentition and 
occlusion revealed a decrease of the normal vertical dimension, The general physical 
examination revealed no abnormality. 

Laboratory tests were all within normal limits, and the bacteriologic smears of the 
lesion were negative for specific organisms, All findings pointed to a traumatic lesion, 
produced by maceration of the labial commissures by the excessive folds resulting from a 
decrease in the vertical dimension. Although this was considered the determining factor 
in the etiological diagnosis of this cheilosis, the possibility of a vitamin B complex de- 
ficiency or, more specifically, a riboflavin deficiency was considered. 


Treatment.—As the patient needed a new upper full denture, the prosthetic treatment 
also aimed at restoring the vertical dimension. 

On Sept. 11, 1953, the upper denture was inserted. Following a detailed dietary his- 
tory, a well-balanced diet was prescribed with natural vitamin supplements. No specific 
substitution therapy was recommended at this time. After insertion of the dentures, 
which restored a normal vertical dimension, the condition of the lips improved for a few 
months, but did not subside completely. The patient noted that, although the lesions dis- 
appeared for about eight weeks, some redness of the labial commissures remained con- 
stantly. When the patient was seen again on Oct. 22, 1953, the angular cheilosis was 
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Fig. 2.—Occlusion after restoration of collapsed vertical dimension. 


Fig. 4. 
Fig. 3.—Recurrence of the lesions on Dec. 4, 1953. 
was discontinued. 


Fig. 4.—Acute recurrence of angular lesions, about one month after systemic therapy 
Evidence of congenital macroglossia. 
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n present with its original signs and symptoms, It was felt that a riboflavin deficiency 
che would be a tenable diagnosis at this time, and riboflavin (10 mg. four times a 
for three weeks) was prescribed orally. On Nov, 6, 1953, the lesions seemed to have 
oved somewhat, and two weeks later they had completely disappeared. A definitive 
was not achieved, since the patient returned on December 4 with another episode of 
ilar cheilosis. After consultation with one of us and a complete physical examination, 
ial treatment of injectable B complex and liver extract was instituted. The patient 
ived 1 ee. of crude liver extract three times a week for two weeks and then once 
<ly for two months. It was felt that the patient’s progress was significant during 
period. A well-balanced diet was maintained, supplemented by multivitamin capsules. 
March 28, 1954, the patient returned to the dental clinic with similar complaints. A 
» careful history was taken at this time which revealed that the patient frequently 
stened his lips during the day and presented a definite macroglossia. When this fact 
called to his attention, the patient noticed that he unconsciously rested his tongue on 
labial commissures when speaking or eating. Further, a history of mouth breathing 
found. It may be surmised from this finding that at night the tongue also rested 
nst the corner of the lips, thus causing a constant source of irritation. 


a 


Discussion 


The previously mentioned findings are in agreement with the pathogenic 

explanation of perléche as originally offered by the French school, wherein 

ildren afflicted with angular cheilosis licked constantly the corners of their 
outh. 

It appears that the only explanation for this case of chronic angular che- 
ilosis resistant to all accepted methods of treatment is the etiological role of 
the congenital macroglossia. Palliative treatment was recommended for the 
patient, consisting of cocoa butter applied to the corners of the lips and con- 
trol of the habit by re-education. 
Conclusion 


A ease of chronie angular cheilosis is presented, resistant to prosthetic 
and vitamin therapy. The etiological agent is a congenital macroglossia. The 
problems encountered in the final diagnosis and treatment of this case empha- 
size the importance of recording a good and thorough history, as well as con- 
dueting a searching examination, and exercising keen clinical judgment. 


Addendum 
The following note from one of the authors, Captain Baden, was received by me. 


‘*Referring to the case report I submitted to you, I retook a biopsy speci- 
men Sept. 14, 1954 because the patient again had a severe recurrence of angular 
cheilitis and cheilosis on the left side. The result of the histopathologic ex- 
amination is as follows: 

‘*Specimen of skin and mucosa from left labial commissure. There is a 
portion of skin with acanthotic thickening of the epidermis, There is para- 
keratosis and elongation of rete pegs. The corium is infiltrated by macrophages, 
lymphocytes, neutrophils, and eosinophils, An epidermis-line fissure is present 
in the center of the specimen. ‘‘ Diagnosis: Chronic cheilitis, cause undeter- 
mined. ’’ 

(L. R. C.) 
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Comment (Lester R. Cahn) 


The three commonest causes of those intertriginous erosions at the angles 
of the mouth called “angular cheilosis” are: a vitamin deficiency, particular], 
riboflavin; a decrease in vertical dimension, due to a loss of all the teeth, o 
at least the posterior ones; and the habit of licking the sides of the mout} 

Since the early work of Sebrell and Butler,’ it has been assumed that 
deficiency in vitamin B, (riboflavin) results in superficial erosions at the angle 
of the mouth. However, this is not the only sign of ariboflavinosis, for it ha 
been shown that, besides the angular cheilosis, there are other indications o 
this deficiency, such as a seborrheic or ‘‘greasy’’ dermatitis about the nasi 
labial fold and alae of the nose, a magenta-colored tongue with swelling an: 
mushroomlike appearance of the fungiform papillae and, in some eases, va: 
eularization of the cornea and other eye lesions. Without the other signs o 
ariboflavinosis, we cannot assume that angular sores are due to lack of vita 
min B,. Also we now understand that no one specific deficiency of a com 
ponent of the B complex exists by itself and the administration of just ribo 
flavin will. be ineffectual, as the authors noted in their case report. It is also 
interesting to note in the case under discussion that there were no other signs 
of riboflavin or other vitamin deficiencies, which should have made one suspi- 
cious of the fact that the angular lesions were not caused by an avitaminosis. 

Sores at the angles of the mouth due to the so-called ‘‘closing of the bite’’ 
were observed for many years, long before anything was known about vita- 
mins. With the decrease in the vertical dimension, creases or folds occurred 
at the sides of the mouth which deepened and became macerated through the 
dribbling of saliva. In time, the eroded areas became infected, not infrequently 
by Monilia albicans, particularly if the patient wore poorly fitting dentures and 
was careless in keeping them clean. Yeast forms are of common occurrence 
under dirty dentures.? It is quite possible that an avitaminosis contributed 
to the mischief, since many of these patients were unable to eat properly due 
either to lack of dentition or to poorly fitting prostheses. Nonetheless, the 
main cause of the trouble was the loss of the vertical dimension between the 
jaws. Ellenberg and Pollock* revived the theory of faulty dental restorations 
as the primary cause of angular cheilosis, rather than an avitaminosis. 

Last, we have the habit of moistening the angles of the mouth with the 
tongue as a cause of intertriginous sores. This is not an uncommon habit. The 
condition was first noted many years ago in children, and this habit of licking 
the lips gave rise to the term ‘‘perléche,’’ which is a French patois for ‘‘pour 
lecher,’’ literally to ‘‘lick about.’’ I believe that angular sores brought about 
through the habit of licking the tissues are the only ones that should be ealled 
‘‘nerléche.’’ The other lesions, due either to an avitaminosis or closure of the 
bite, should be termed “angular cheilosis.” 

If we closely study the authors’ ease, we note that neither adequate vita- 
min therapy nor correct prosthetic replacement resulted in a cure. Thus, we 
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left with the conclusion that the lesions at the angles of the mouth must 
e been factitious, possibly induced by the enlargement of the tongue. This, 
n, would be a ease of true perléche. 
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Professional News Items 


New York Institute of Clinical Oral Pathology, Inc. 


The New York Institute of Clinical Oral Pathology cordially invites the members of 
the medical, dental, and allied professions to its Feb. 9, 1955, monthly conference. Pri 
fessor Martin A. Rushton, M.D., F.D.S.R.C.S., will be the essayist on the subject of ‘‘Som: 
Less Common Bone Lesions in the Jaws.’’ The conference will be held in room 20 of tl 
New York Academy of Medicine Bldg., 2 East 103rd St., New York City, at 8:30 P.M. 


Armed Forces Institute of Pathology Announces Its Second Course on 
‘*Pathology of the Oral Regions’’ 


The Dental and Oral Pathology Branch of the Armed Forces Institute of Pathology 
will present its second course on ‘‘ Pathology of the Oral Regions,’’ March 14 to 18, 1955, in 
its new building on the grounds of Walter Reed Army Medical Center. Registration for this 
course has been very heavy, and those who wish to attend are urged to write Colonel Joseph 
L. Bernier, Chief, Dental and Oral Pathology Branch, as soon as possible. 

This course will cover the pathology of bone, mucous membrane, and periodontium, dental 
pulp, and the temporomandibular joint. There is no fee, and applications from civilian and 
military personnel (dental as well as medical) will be accepted. Those on active duty should 
apply through the channels prescribed in SGO Circular No. 43, dated May 18, 1954, and No. 44, 
dated May 20, 1954. 


University of Illinois College of Dentistry 


A one-day television course in endodontics will be presented on Friday, Feb. 4, 1955. 

Dr. Ralph Sommer will direct the course and he will be assisted by his University of 
Michigan staff, which includes Dr. Floyd Ostrander, Dr. Glenn Brooks, and Miss Mary 
Crowley. 

The tuition fee for the course is $25.00. For an enrollment blank or further informa- 
tion, write to: University of Illinois College of Dentistry, Postgraduate Studies Extension 
Division, 808 South Wood St., Chicago 12, Illinois. 


University of Pennsylvania 
The faculty of the School of Dentistry, University of Pennsylvania, announces the fol- 
lowing postgraduate courses. 


COMPLETE DENTURE PROSTHESIS. Dr. M. M. DeVan. March 7 to 12, 1955. 

This course is designed for general practitioners and will present four phases: (1) 
diagnostic aspect; (2) management; (3) principles underlying a new view of complete 
denture construction; and (4) the clinica] application of these principles, 
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‘LETE DENTURE PROSTHESIS. Dr, Victor Lucia, March 28 to April 2, 1955. 

This course affords the practitioner an understanding of the physiologic require- 
ts of complete dentures, and acquaints him with practical methods of fulfilling these 
irements. 
icAL APPLICATION OF THE PRINCIPLES OF CROWN AND BRIDGE SERVICE. Dr. Ernest B. 


Nuttall. April 11 to 16, 1955. 
This course will review thoroughly the essential requirements necessary for the suc- 


ful use of the fixed bridge. 


yponTics. Dr. Louis I. Grossman. April 16 to 29, 1955. 
This course will afford the practitioner clinical experience in endodontics, The basic 
gic principles of those procedures which fall within the scope of endodontics are 


ented. 

SURGERY AND ANESTHESIA. Dr. Thomas M. Meloy, Jr. March 14 to 19, 1955. 

This course is designed for the general practitioner and will present, from the clin- 
point of view, all phases of oral surgery. 


For further information, write the Director of Postgraduate Courses, School of 
itistry, University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


Tufts College Dental School 
Division of Graduate and Postgraduate Studies 


Tufts College Dental School announces the Sixth Annual Berkshire Conference in 
Oral Pathology and Periodontology to be held June 19 to 23, 1955, at Eastover in Lenox, 
\lassachusetts. 

This conference is for general practitioners, as well as individuals with specialized 
interests, Graduates of dental schools in the United States and other countries may apply. 
For further information and application, write to: Sixth Annual Berkshire Conference, 
Tufts Dental School, 136 Harrison Ave., Boston, Massachusetts. 


District of Columbia Dental Society 


The District of Columbia Dental Society will hold a testimonial dinner in honor of 
Dr. Daniel F. Lynch, President of the American Dental Association, on Monday, Feb. 14, 1955, 
at 7:30 P.M., in the Statler Hotel, Washington, D. C. (Cocktails will be served at 6:30 P.M.) 
The featured speaker will be Dr. Harold Hillenbrand. 

Tickets, which are $10.00 each, may be obtained by contacting the D. C. Dental So- 
ciety, 1835 Eye St., N. W., Washington, D. C. Ladies are welcome; dress is informal. 
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Abstracts 


of Current Literature 


ORAL PATHOLOGY 


Rhabdomyosarcoma of the Tongue. _A. W. Viin, W. C. Shoemaker, and G. F. Froio. New 
England J. Med. 98: 250, March, 1954. 


The authors present a 47-year-old man who gave a history of a mass on the left 
side of the tongue which grew rapidly over a period of nine weeks. Physical examination 
revealed a firm, irregularly rounded, pedunculated mass, approximately 3 by 2 by 2 em. 
on the left lateral aspect of the tongue. Biopsy was performed and a pathologic diagnosis 
of rhabdomyosarcoma was made. Preliminary tracheotomy was first carried out. One 
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k later, a radical en bloe resection of the left half of the tongue and the left side of 
neck was performed in continuity. Follow-up examination four years later showed 
patient alive and healthy with no evidence of recurrence. >: & 


cinoma of the Floor of the Mouth. 8S. Cade. Brit. J. Surg. 41: 225, November, 1953. 


This report is based on 118 patients observed at Westminster Hospital, London, from 
to 1951. Ninety-seven of these were treated before 1947, but eight of them were 
sight of in less than five years. Twenty-four of eighty-nine suitable for assessment 
ained well for five or more years. Carcinoma of the floor of the mouth is a clinical 
ty only in its early stages; involvement of adjacent structures is common. The tumor 
in epithelioma varying in keratinization and anaplasia. About 80 per cent of these 
ons occur in men. The differential diagnosis must rule out chronic inflammatory condi- 
s, salivary caleuli, and specific infections, and in addition attention should be drawn 
four other conditions that may cause difficulty in diagnosis: (1) benign mucous-and- 
ary gland tumors primarily situated in the floor of the mouth; (2) acute monocytic 
vical lymph nodes; (3) metastasis in the lower jaw and adjoining gum and mouth floor 
n a Clinically silent primary growth in the tongue; and (4) a primary malignant growth 
the mouth that may be a sarcoma of the rhabdomyosarcoma type. A further point of 
erest in cancer of the mouth floor is the occurrence of a second and independent 
mary growth, sometimes many years after the appearance of the original lesion in the 
vuth. In the eases under review, such tumors occurred in the urinary bladder, rectum, 
onchus, esophagus, or elsewhere in the mouth and pharynx. The tendency to familial 
currence was demonstrated by the occurrence in two sets of brothers (one of them 
wins) and in one set of sisters. Radiation therapy is the method of choice in early 
ocalized lesions, 

The author used mostly radium needles and teleradium, because neither intraoral 
radium applicators nor roentgen irradiation produced encouraging results. Local involve- 
nent of the tongue and gums requires local diathermy in addition. Involvement of bone 
and widespread disease in the mouth are more amenable to extensive surgical excision. 
Except for bone grafting, the local closure should be accomplished as quickly as possible. 

Tube pedicles are badly tolerated by patients with mouth cancer, and other methods, 
such as rotation or sliding flaps, should be employed. In view of the magnitude of the 
surgical procedure, only patients with a good prognosis should be submitted to surgery. 
Criteria of inoperability are (1) spread posteriorly and involvement of the pharyngeal 
mucosa or the pharyngeal part of the tongue; (2) adherence of the lymph nodes to the 
vascular sheath; (3) edema of the subcutaneous tissue; and (4) gross involvement of the 
soft tissue of the submandibular and submental areas. = ae Ge 


Gingival Eosinophilic Granuloma (Su un caso di granuloma eosinofilo a sede gengivale: 
epulide a cellule eosinofile). Giorgiio Taddei. Arch. ital. mal. app. diger. 19: 280, 
1953. 

A 47-year-old woman was found to have an eosinophilic granuloma involving the 
gingival margin of the lower right first premolar tooth, This was first noted four months 
earlier when it was about the size of a rice grain. It gradually increased to the size of an 
almond, This tumor was not painful, but interfered with mastication. A blood count 
revealed an eosinophilia of 8 per cent. A clinical diagnosis of epulis was made and the 
mass, including the root of the first premolar, was excised. A two-year follow-up study 
failed to reveal any evidence of recurrence. The microscopic diagnosis was that of 


eosinophilic granuloma. 

A review of the subject and various theories as to the cause of eosinophilic granuloma 
are presented. Trauma, infection, and allergy are considered as possible causes. In this 
patient the 8 per cent eosinophil count leads the author to believe that the granuloma is 
m an allergic basis, the cause of which is not known. T. J. C. 
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Oral Medicine 
Prevention and Treatment of Cardiac Arrest. Julian Johnson, and C. K. Kirby. J. A. M. A 
154: 291, 1954. 


Cardiac arrest is not limited to poor-risk patients, but occurs very frequently i 
good-risk patients. It occurs about once in every 7,500 anesthetizations. Every anesth« 
tist and surgeon should concern himself with diagnosis and treatment of the emergenc 
so that, if he is brought face to face with it, he will not be hopelessly immobilized by th: 
enormity of the catastrophe. By quick and premeditated action, a life may be saved. I 
is far more important to prevent the occurrence of the catastrophe, however. 

Excluding cardiac surgery, the causes of cardiac arrest include reflex phenomena, a1 
overdose of or sensitivity to an anesthetic agent, hypoxia, or a combination of thes 
factors. In the first group, in which vagovagal reflexes cause the arrest, if there is no 
too great a delay the heart will start up with a normal rhythm, as a rule, after only : 
few moments of compression. In the second group, in which too much anesthetic agent 
is the cause, the problem is essentially that of maintaining artificial circulation and 
respiration until the excess anesthetic agent is washed out of the system. In the third 
group, when hypoxia is the primary cause of cardiac arrest, the problem is complicated 
by the fact that the brain and heart may have suffered considerable damage before the 


period of arrest actually began. 
7. ae eh 


Acute Necrotizing Gastritis. A. Behrend, A. B. Katz, and J. W. Robertson. Arch. Surg. 

69: 18, July, 1954. 

The case reported is of unusual interest because it appeared to originate in an over- 
whelming periodontal infection, complicated by ulcerative stomatitis, with a necrotizing 
infection spreading to the esophagus and stomach. 

The dental consultant made a diagnosis of gangrenous stomatitis. His smears showed 
Escherichia coli and Bacillus pyocyaneous and fusobacteria. 

The patient had an exploratory operation and died after several days. Cultures from 
the gastric mucosa showed fusobacteria and gram-negative rods, as did a smear from the 
lung. 


A unique case of acute ulcerative stomatitis complicated by necrotizing esophagitis 
and gastritis is presented. 


» ae es 


Influence of Focal Infection on Méniére’s Disease. J. I. Kempler. Eye, Ear, Nose & 
Throat Month, 32: 697, December, 1953. 


Méniére’s disease is a nonsuppurative labyrinthitis manifested by vertigo, tinnitus, 
and impaired hearing of obscured etiology. 
The author is of the opinion that focal infection is responsible for Méniére’s disease. 
Tt. J. G 


Some Dermatologic Lesions of the Mouth and Face of Interest to the Dentist. A. C, Curtis. 
Proce. Inst. Med. Chicago 20: 123, 1954. 


Herpes is due to a combination of infection and nerve trunk root irritation; the two 
varieties are referred to as herpes simplex and herpes zoster. 

In herpes simplex there is burning or itching at the local site a few hours prior to 
appearance of the vesicles. 

Pemphigus is a relapsing, often fatal, disease. In malignant pemphigus the lesions 
usually occur in the mouth before there is any involvement of the skin; the entire mucosal 


lining may become involved. 
T. J. C. 
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V itiple Smallpox Vaccinations in the Treatment of Recurrent Herpes Simplex. B. L. 
Schiff, and A. B. Kern. Postgrad. Med. 15: 32, January, 1954. 


Herpes simplex is a disorder characterized by the development of vesicles on an 
1atous base and caused by a virus. In cases where there is involvement of the oral 
)sa, pain is usually severe enough to produce considerable distress. 

Regular smallpox vaccine was used to treat sixty-eight patients. It was administered 
the multiple puncture technique, the deltoid region being the site of inoculation. 
‘inations were given every two weeks, except in those instances where a primary, 
mmune reaction was elicited. When this occurred the second vaccination was not 
n until the initial reaction had subsided. The number of vaccinations given varied 
two to eight, most patients receiving two or three. 

Of the sixty-eight patients, recurrence following the course of treatment occurred 


ine, and then the lesions were less severe. 
S. 4. c 


» Oral Manifestations of Lichen Planus: 50 Cases. E. D. Cooke. Brit. D. J. 96: 1, 
1954. 


Lichen planus is an inflammatory reaction of the skin and mucous surfaces which on 
skin is characterized by an intensely itchy eruption and the presence of angular 
pules of pink color. The lesion in oral lichen planus is a pearly white papule on an 
ythematous mucosa. Oral manifestations may occur in conjunction with the skin 
sions, but they may occur alone also. When lichen planus involves the mouth, the cheek 
icosa is almost invariably affected, and it is the exception to find the gingiva or palate 
alone affected. The lips are not usually involved. In one-tenth of the cases studied there 
was evidence of skin involvement. In others the manifestations were restricted to the 
mouth. 

The cause of lichen planus is unknown. The persons affected are usually nervous 
and irritable, and there is frequently a history of some shock, worry, or anxiety with 
insomnia antecedent to the eruption. The differential diagnosis from leukoplakia is im- 
portant. 

In these cases of lichen planus, reassurance that the patient did not have leukoplakia 
or any lesion that might become a cancer was essential to treatment. No remedy was 
found that would alter the course of the disease, but any trauma to the mucosa from 
rough margins of teeth or dentures was dealt with. Cases of the atrophic form of the 
disease were treated during acute exacerbations with 2 per cent chlortetracycline mouth- 
z dG 
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Treatment of Bell’s Palsy With Cortisone. W. B. Robison, and B. F. Moss. J. A. M. A. 
154: 142, 1954. 


Most authorities feel that in patients suffering with severe Bell’s palsy recovery is 
not likely to occur in less than several months, Robison and Moss treated patients with 
cortisone, and prompt recovery occurred. 

With one, a girl aged 13, treatment was started on the third day of paralysis. Three 
days after the cortisone therapy was begun, the patient showed improvement that was 
obvious and gratifying. During this time 400 mg. of cortisone had been given. For the 
next ten days 75 mg. of cortisone was given each day (a total dose of 1,150 mg.), with 
continuing improvement. Recovery was complete nineteen days after onset. 

Cortisone therapy was started one week after onset of the paralysis in the second 
patient, a child aged 5 years. Cortisone was given in diminishing doses, and recovery 
vas complete on the seventeenth day. z. d. G. 
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Treatment of Cancer of the Floor of the Mouth and Tongue. Simon Krantz, Edgar I 
Grady, and James B. Holloway. Am. J. Surg. 86: 387, 1953. 


Surgery may be an effective means of treating a carcinoma at the base of tl 
tongue. If used, a collar neck incision from the mastoid process is extended vertical! 
in the midline to enter the mouth, splitting the chin, lower lip, and mandible. Exposure 
then satisfactory for removing the tongue and adjacent structures. Even with tot: 
glossectomy, the patient is able to swallow and speak. 

By employing a critical evaluation of the location, extent, and type of the primar 
lesion and of the presence or absence of metastases, treatment can be made more effectiv: 
With this procedure, the salvage rate in the reported series of cases was about one-thir: 

tT. 2. 4 


ENDODONTICS 


Pulpectomy in Periodontal Disease. Jose Font. Parodent. 8: 21, 1954. 

The author is convinced that the prerequisite for placing prosthetic restorations o: 
other fixed appliances in mouths affected by periodontal disease is the guarantee that such 
restorations are not a source of irritation for the gums and periodontal membrane. This 
can be achieved by doing pulpectomies in the abutment teeth in order to perform th 
most meticulous preparation possible, thus insuring that crowns and three-quarter crowns 
are perfectly adapted to the necks of the teeth and do not irritate the periodontium. 

This practice of removing pulps from teeth with periodontal disease should not be 
carried out unless pulpectomy is performed with all the guarantees of an aseptic technique 
and with a fairly definite assurance of success, such as verified by roentgenograms, In 
unfavorable cases of periodontopathies the problem is best solved by removable pros 
thesis. 

In the cases where we have to remove noninfected pulps, we have to bear in mind 
that if we take care to act aseptically and carry out the operation in the most complete 
manner possible (always using roentgenograms) and if we carry out the pulp extirpation 
without hemorrhage and follow this by immediate canal root filling, the root will remain 
in a condition which will make anachoresis difficult. In this manner we have obtained 
the ideal solution: let our patients with periodontal disease have the benefit of nonvital 
teeth prepared as abutments for the prosthesis. These abutments, if well adjusted, do not 
damage the periodontium and the life of the teeth is prolonged, due to the construction 
of complete splints fixing all the teeth in one jaw. 

The author concluded that it is convenient to use pulpectomy in all cases where it 
may bring benefit by restoring mastication through fixed splints and by obtaining the 
best fixation for teeth with periodontal disease. 

These pulpectomies must be performed, of course, under anesthesia, The author 
prefers regional techniques which, while producing less disturbances in the surrounding 
tissues, give a wide range of anesthesia allowing the operator to perform simultaneously 
gingivectomy and removal of pulps from several teeth, and, if necessary, extractions. 

J. F. 
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Editorial 


Oral Pathology and the Armed Forces Institute of Pathology 


ARLY in 1955 the Armed Forces Institute of Pathology will be moving 

into its new home on the grounds of the Walter Reed Army Medical Center. 
Chis is an event of great significance, not only to the medical profession but to 
the dental profession as well. 

The Armed Forees Institute of Pathology, it will be remembered, evolved 
from the old and venerable Army Medical Museum, which now has become one 
of its four major departments. 

It was in 1862 that William A. Hammond, then Surgeon General of the 
Army, issued an order establishing a medical museum. Its principal function 
was to collect, for purposes of teaching, study, and research, examples of injuries 
and diseases of interest and importance to the military. This primary policy 
has been retained for almost a century. Nevertheless, as the Army Medical 
Museum has grown and reflected advances in medical sciences, the scope of its 
funetions has been greatly expanded. 

Very early in its history, the Medical Museum established a photographic 
unit to apply the infant art of photography to medical needs. It was J. J. 
Woodward, a pioneer American microscopist, an assistant surgeon assigned to 
the Museum, who did outstanding pioneering work in microphotography and 
was probably the first to use aniline dyes for the staining of tissues. 

By 1870 the Army Medical Museum already had an international reputation 
and had to find new quarters. The original home of the Museum was at the 
corner of 15th St., and Pennsylvania Ave., and, prior to its location at Seventh 
St., and Independence Ave., S. W. (in 1887), it occupied four other sites, 
including Ford’s theater, the place where President Lincoln was shot. 

It was in the old red brick building oceupied jointly by the Army Medical 
Library (now the Armed Forces Medical Library) and the Army Medical 
Museum that the Armed Forces Institute of Pathology was created and it was 
in this building that the Museum assumed those activities which eventually led 
to its transformation into the central diagnostic research and teaching agency for 
pathology for the Army, Navy, Air Foree, Veterans Administration, and other 
civilian branches of the Government, such as the Public Health Service, Federal 
sureau of Investigation, and Atomic Energy Commission. 

Among the many functions assumed by the Museum was the development 
of close ties with the civilian medical and dental professions. It was John Shaw 
sillings who, serving jointly as curator of the Army Medical Museum and 
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librarian of the Army Medical Library, especially fostered the idea of close 
collaboration of military and civilian medicine to the great mutual advantag 
of both. 

The developmeent of oral pathology within the Armed Forces Institute 
of Pathology stems back to 1895 when, at its annual session, the American 
Dental Association designated the then Army Medical Museum as the ‘‘ Nationa! 
Museum and Library of the Dental Profession of the United States.’’ During 
the years to follow, the efforts of Colonel James B. Mann, DC, USA (Ret. 
leading to the creation of the Registry of Oral Pathology in 1933 were of the 
greatest significance. This registry was established with support from the 
Division of Medical Sciences of the National Research Council and became a part 
of the already existing American Registry of Pathology which had been estab- 
lished in 1922. The Dental and Oral Pathology Registry was the fourth such 
unit among the registries, which now number twenty-two. The establishment 
of the Registry of Dental and Oral Pathology was one of the most important 
events in the history of American dentistry. It made possible an assemblage 
under one roof of one of the greatest collections in the world of pathologic 
material in oral pathology for teaching, diagnosis, and research. Its professional 
and scientific value is inestimable. 

The impact of World War II was both good and bad—good in that it per- 
mitted an embellishment of plans and bad in that it delayed their implementation. 

With the beginning of the postwar era in 1945, however, significant advances 
began. From a single oral pathologist, the branch has developed to a staff of 
fourteen. This expansion is also reflected in the amount and scope of cases 
received. These now number over 8,000 annually and include lesions from all the 
soft oral tissues, the salivary glands, jawbones, upper neck, and regional lymph 
nodes. The energetic and loyal efforts of Dr. Henry A. Swanson of Washington, 
D. C., for many years chairman of the Council on Registry of Dental and Oral 
Pathology of the American Dental Association, constitute a most important facet 
of this active period. To him goes much credit for the events that transpired. 

One of these began in 1945 when twenty oral pathologists were asked by 
Colonel J. L. Bernier, chief of the Oral Pathology Branch, to support the 
organization of the American Academy of Oral Pathology. Response was en- 
thusiastie and on June 6, 1946, a temporary executive committee met in the Hotel 
Statler in Washington, D. C., to formulate a constitution and bylaws for this 
organization. This committee consisted of Colonel J. L. Bernier, Dr. Kurt H. 
Thoma, Dr. Lester Cahn, Dr. J. Roy Blayney, Dr. Hamilton B. G. Robinson, and 
Dr. Donald A. Kerr. The manner in which the Academy has grown has been an 
inspiration to all. 

Of equal importance was the establishment and acceptance of the American 
Board of Oral Pathology by the American Dental Association at its annual 
session in 1948. At this meeting, Colonel Joseph L. Bernier, Dr. J. Roy Blayney, 
and Dr. Henry A. Swanson appeared before the House of Delegates, obtaining 
unanimous approval of oral pathology as one of the specialties of dentistry. 
Today, as one of the seven specialty boards of dentistry, the American Board of 
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al Pathology has prospered significantly. Both the Board and the Academy 
| look back to the Armed Forces Institute of Pathology where, through the 
rts of Colonel Joseph L. Bernier and Dr. Henry A. Swanson, they were 


The present Armed Forces Institute of Pathology building on the corner of Seventh St, and 
Independence Ave., S.W., Washington, D. C. 
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fhe new Armed Forces Institute of Pathology building (located on the grounds of the Walter 
Reed Army Medical Center). 


literally born. This cannot be properly considered an official effort of the 
Council on Dental and Oral Registry, but it can be construed as representing the 
impact that the Armed Forces Institute of Pathology has had on the development 
of oral pathology as a specialty in dentistry. 
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Today the Dental and Oral Pathology Branch is busily engaged in teaching 
id research. Recent publications on carcinoma of the lip (for which Colonel 
‘ernier received the Louis Livingston Seaman Award in 1951) and the more 
cent studies on intraoral carcinoma and the peripheral giant-cell reparative 
‘anuloma attest to its research program. The nine full-time oral pathologists 
training and the forty-five others who have prepared there for varying periods 
e indicative of its efforts in education. 
To Colonel Joseph L. Bernier must go major credit, not only for the 
markable development of the Oral Pathology Branch of the Armed Forces 
stitute of Pathology, but also for the birth of ideas which have nurtured the 
fant specialty of oral pathology into maturity. This could not have been 
chieved, however, without the untiring support of such men as have founded 
e American Academy of Oral Pathology. Working together they have brought 
iuch to pass. 

In its new quarters, the Oral Pathology Branch will oceupy over 5,000 
square feet, including offices and laboratories, animal holdings, special dental 
ffiees and laboratories, and teaching rooms. It will be closely integrated with 
such activities as eytophysies, histochemistry, radiobiology, micrology, and tissue 
culture, having adequate physical space in each department. 

The complete acceptance of oral pathology as a special field in its own right 
within the functional activities of the Institute and the cooperate attitude of the 
Institute’s directorate stand as a working example of how medicine and dentistry 


may work and advance together. 


a. es F, 





Operative Oral Surgery 


WHO SHOULD TAKE THE BIOPSY? 


Pau E. Boyie, D.M.D.,* PHILADELPHIA, PA. 


IRST, let me say as flatly and emphatically as I know how that whether 

an individual is entitled to write M.D., D.M.D., or D.D.S. after his name 
has little or nothing to do with his qualifications to take a biopsy in the mouth, 
to perform more extensive surgical operations about the jaws, or to read a 
microscopic slide. 

With the publicity given cancer, by the American Cancer Society and 
others, and with the increase in cancer education and training in medical and 
dental schools, sponsored by the U. S. Publie Health Service, there has been, 
as we all know, a very great increase in interest and in attention paid to all 
phases of the diagnosis and treatment of malignant disease, including the 
biopsy procedure. A number of dental schools, for example, have required 
that every student surgically remove tissue from the oral cavity of a patient 
and send it to the laboratory for examination. Frequently this is a minor 
procedure, such as removing an interdental gingival papilla. This is intended 
as training, and is supplemented with lecture and reading assignments, demon- 
strations, motion pictures, ete. All dental students now are taught that any 
lesion which does not heal in approximately three weeks should be clinically 
regarded as malignant disease and that a biopsy should be taken to establish 
or refute that diagnosis. 

Another often-quoted dictum is that the one who first sees a patient with 
cancer of the oral cavity holds the life of that patient in his hands and if he, 
dentist or physician, considers the possibility of cancer and secures a biopsy, 
the patient’s prognosis is thereby appreciably improved. 

Much emphasis has been placed on the importance of detection of such 
‘‘early’’ lesions. The dental profession pioneered in the education of the pub- 
lie to the value of periodic visits, early detection, and treatment of tooth de- 
eay and periodontal lesions. From this it is an easy and logical step to the 
systematic examination of all parts of the oral cavity for evidence of malig- 
nant disease. Dental students nowadays are carefully trained in such pro- 


o ae at a combined session of Medical and Dental Cancer Coordinators, Kansas City, 
ct. 9, 1953. 

*Professor of Oral Histology and Pathology, University of Pennsylvania, School of 
Dentistry, Philadelphia 4, Pennsylvania. 
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dures and much effort has been spent, effectively, in alerting practicing den- 
sts to this phase of their professional responsibility. There can be no ques- 
m of the importance of such examinations for the detection of early lesions 
hich may be cancer. 

The question as to who should take the biopsy when such lesions are dis- 
rvered and as to how it should be taken is very important. I have observed 
hat I consider grave mistakes in the examination of cancer patients. Vigor- 
us palpation is often employed by the surgeon, by his assistants, and by 
tudents attending the eclinie to elicit characteristic signs of induration and 
xation, both locally and in the drainage lymph node areas. Then a local 
nesthetie solution may be injected into the suspected area, followed by in- 
isions extending into the peripheral tissue and, on occasion, into the under- 
vying periosteal tissue. Then the area is closed with sutures. I am strongly 
if the opinion that sueh methods as I have described of obtaining a biopsy 

specimen of these lesions of the oral mucosa are not conducive to improving 
the rate of cures which, excluding cancer of the lip, is approximately 50 per 
cent. 

One’s point of view is always conditioned by his past experience and as- 
sociations. For some years I was closely associated with the Department of 
Pathology at the Harvard Medical School and the Children’s Hospital in Bos- 
ton. Dr. Sidney Farber at the Children’s Hospital, in dealing with abdominal 
tumors of children, recognized years ago the danger of indiscriminate pal- 
pation of sueh masses. An inflexible rule in that hospital is that no palpation 
of an undiagnosed abdominal mass in a child may be done, except by the phy- 
sician or surgeon in charge of the patient. I have been influenced further by 
discussions with the group working on the cancer problem at the University 
of Pennsylvania. The surgeons, headed by Dr. I. S. Ravdin, recently have 
heecome much coneerned, on clinical grounds, with the liabilities of the biopsy 
procedure. Dr. Baldwin Lucké has commented that modern statistical meth- 
ods should be applied to the evaluation of the effects of the biopsy, using 
tumors with a high tendency to metastasize under a variety of experimental 
conditions. 

Wood' reported that Knox, in his laboratory, had repeated the work of 
Tyzzer,? published in 1913. Knox used transplanted tumors which had a much 
greater tendency to metastasize than the Flexner-Jobling carcinoma, which 
Wood had used to ‘‘prove’’ that manipulation was harmless. Knox gently mas- 
saged the transplanted tumors in certain animals, for a minute or two on two 
or three successive days, then surgically removed the tumors from all animals. 
At autopsy, the percentage of metastasis to the lungs was increased in the 
animals previously massaged, doubled in many instances. 

In Tyzzer’s original work,? tumors with a high capacity to metastasize 
were studied. In one of his experiments, tumors were implanted subcu- 
taneously into Japanese waltzing mice and allowed to grow for a time. The 
animals were then divided into two comparable groups of ten each, on the 
basis of the size of the tumor. On the eighteenth and twenty-first days after 
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the inoculation, the tumors of one group were forcibly manipulated and mas- 
saged between the thumb and forefinger. On the thirty-sixth day after in- 
oculation, fifteen days after the last massage, both groups were sacrificed. 
No metastases were found in the control group. Eight of the ten whose tu- 
mors were massaged showed metastases, many of them multiple and some very 
numerous. These observations were confirmed by histologic examination. A 
number of such experiments were reported and the results were statistically 
analyzed. Tyzzer was concerned with the dangers of unnecessary palpation 
of malignant tumors in human patients, and I believe that it was this 
background that led to Dr. Farber’s rule at the Children’s Hospital, inter- 
dicting unnecessary palpation of a mass clinically diagnosed as possible malig- 
nant disease. 

Carcinomas of the oral mucous membrane have a high metastasizing po- 
tential and a high degree of killing power, as we all know. Allen and Spitz* 
state, ‘‘The melanocarcinomas may probably be considered of a virulence 
equal to or greater than Grade IV, epidermoid carcinomas.’’ Perhaps it is 
justifiable to invert this statement and say that the more undifferentiated 
squamous-cell carcinomas of the oral region have a virulence approximating that 
of melanocarcinomas. 

Many warnings have been issued against biopsy of a pigmented lesion of 
the oral mucosa which may prove to be melanocarcinoma. I believe that we 
should consider carefully the way in which we biopsy or advise biopsy of 
clinically early lesions which may prove to be the much more common, but lit- 
tle less dangerous, epidermoid carcinomas of the oral cavity. 

It is difficult for me to believe that a surgeon or pathologist, oral or gen- 

eral, familiar with the course of malignant disease originating in the oral 
cavity, would permit unnecessary palpation of a possibly malignant lesion in 
his own mouth or injection of an anesthetic solution into the immediate vicin- 
ity of such a lesion; or, finally, that he would permit anyone to incise into the 
affected area except the oncologist who assumes responsibility for treatment of 
the lesion once the diagnosis is established, and who should take due cog- 
nizance of the potential danger of incising a tumor of high metastasizing 
power. 
Most dentists ordinarily do not make professional decisions where the 
life of the patient is at stake. Oral surgeons and oral pathologists are notable 
exceptions to this rule. In far-advanced cancer of the oral cavity, the ques- 
tion of who is to take the biopsy or how it is to be taken becomes of little 
more than academic interest. In early, small lesions, where proper diagnosis 
and adequate treatment are imperative, the method of obtaining the biopsy 
specimen may be all-important if eventual cure is to result. 

A great many practicing dentists do not even extract teeth. To expect 
such dentists to perform a biopsy properly, particularly of a small lesion, is 
not reasonable. A dentist who sees his patient regularly at stated intervals, 
often over many years, may and does function well as a finder of lesions not 
only of the oral mucosa, but of the lips, face, hands, and other areas. In ad- 
dition, he should be informed of the possible significance of hoarseness, per- 
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istent cough, loss of weight, and other danger signals. He is being trained in 
| dental schools at present to examine thoroughly the soft tissues of the 
outh and oropharynx. Let us remember that a practicing dentist sees, on 
e average, only a few hundred patients per year in his private office. It has 
een estimated that the average dentist is consulted by a patient with malig- 
ant disease about once in two years. If he discovers an early lesion, which 
‘om its history and appearance he suspects may be cancer, what should he do? 
One dentist I know handles such problems in a most effective way. He 
sractices in a small city about 100 miles from Philadelphia. He is the type of 
lert, conscientious, and well-trained practitioner that we all hope we have 
selected to care for our teeth and their surrounding tissues. When this dentist 
iscovers a lesion such as we are discussing, he says to his patient, ‘‘There is 
something here which is not responding properly to treatment. It requires 
liagnosis and possibly treatment by someone more experienced in this field 
han Iam. I would like to have you arrange your time so that on next Wednes- 
lay afternoon, we ean go together to see Dr. .”’ He then de- 
votes his next free afternoon to the welfare of this patient and, incidentally, 
to giving himself a refresher course in the diagnosis of neoplastic disease 
through consultation with a specialist who is experienced in oneology. He 
feels, and his patients and their families are convinced, that he is performing 
a great humanitarian as well as an ethically sound professional act. I believe 
most general practitioners of dentistry and of medicine would do well to fol- 


low his example. We have in our vicinity a number of oral surgeons who 


have hospital affiliations and who are well trained and competent to perform 
a biopsy of lesions of the oral cavity. There are also a number of oral pa- 


thologists who are competent in the diagnosis of the tissue in question. We 
are convinced that when the biopsy is taken the operator should be aware of 
the potential dangers to the patient. Prompt treatment is of great impor- 
tance. For the guidance of our clinicians and students, we have drawn up 
the following rules: 

All soft tissue surgically removed from the oral cavity should be im- 
mersed immediately in at least ten times its volume of 10 per cent Formalin 
(4 per cent formaldehyde). The patient’s name, age, race, sex, and master 
number should be reeorded on the sheet to be sent to Oral Pathology. The 
location, size, and duration of the lesion should be accurately stated and the 
presence or absence of pain or other symptoms noted. Any change in rate 
of growth, ulceration, or induration should also be recorded. 

The following precautions should be observed when obtaining biopsy 
specimens from lesions diagnosed clinically as squamous-cell carcinoma: 


1. Avoid unnecessary trauma, pressure, or other manipulation of the tu- 


mor. 
2. Avoid the hypodermic injection of anesthetic solutions directly into the 


tumor area. 
3. Avoid areas near bone, teeth, or major blood vessels. 


4. Avoid areas of necrosis. 
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5. Avoid cauterization of the specimen which may destroy the histologi: 
characteristics upon which diagnosis depends. 

6. Select areas of tumor growth, usually near the margins but not neces- 
sarily including adjacent normal tissue. 

7. Carry the incision deep enough, but avoid penetration of underlying 
periosteum. A 5 mm. (14 inch) eube of tissue is usually adequate for micro 
seopie diagnosis if the site is properly selected. 

8. Make sure that the surface is recognizable so that the tissue sections ma) 
be cut at right angles to the surface. 


Conclusion 


1. Palpation, massage, and incision have been shown to favor early and 
widespread metastases of highly malignant tumors in experimental animals. 

2. The less differentiated squamous-cell carcinomas of the oral cavity 
have a virulence (tendency to metastasize and to kill the patient) which is 
of the same order as that of melanocarcinomas (malignant melanomas). 

3. Malignant neoplasms have a stage during which they invade loeally 
but do not metastasize spontaneously. This stage is relatively long in most 
cancers of the lip and, to a lesser extent, of the hard palate and gingiva of the 
upper jaw. Cancers originating in other parts of the oral mucous membrane 
tend to spread via the lymphaties and less often by blood vessels, while the 
lesions are clinically small. Microscopically, the bulk of the lesion, like an 
iceberg, extends beneath the surface laterally and in depth. Both the local 


growth and metastatic growths proliferate for a time before they can be 
detected by clinical examination. 

4. In the past five years about one ease per 100 submitted to the Labora- 
tory of Oral Pathology of the University of Pennsylvania for microscopic 
examination has revealed a neoplastic growth which was not suspected 


clinically. 

5. Cancers, like bacterial infections, appear to be held in cheek tempo- 
‘arily by the surrounding normal tissues. Periosteum, in particular, may 
resist penetration by cancer cells for a period unless surgically disturbed. 
Surgical incision may destroy the natural barriers and the granulation tissue 
of repair favors rapid growth of the neoplasm. 

6. Caneer, though relatively uncommon, is the most serious disease which 
the dentist is likely to encounter. The diagnosis is made by evaluation of 
all data—clinical, roentgenologie (if involving hard structures), and micro- 
scopic. In most instances the taking of a biopsy when the clinical impres- 
sion is squamous-cell carcinoma should be performed by a specialist who, by 
training and experience, is best qualified to do so, and who will assume re- 
sponsibility for the treatment. 
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AMELOBLASTIC SARCOMA IN THE MANDIBLE 


Report of a Case 


Victorino G. Vitus, D.D.S., M.S.D., 
QuEzON City, PHILIPPINES 


MELOBLASTIC sarcoma may be elassified as a mixed neoplastic growth 
A consisting of ameloblastoma and fibrosarcoma. This type of new growth 
ippears to be quite rare. From 1918 to 1951 only five reports of similar cases 
have been cited by one author.’ The significance, however, of this kind of 
tumor to diagnosis and treatment is decidedly very important. The patient 
from whom the specimen was taken had undergone three surgical operations 
from 1950 to 1953. The last operation was a resection of the left half of the 
mandible ineluding the ramus (Fig. 1). According to the ease history, the new 
growth started posterior to the left lower third molar. The patient is a 
woman, 20 years of age. 

Histologic Findings 

Fig. 2 is a certain area of the tumor mass showing the ameloblastic cells 
originating from the oral epithelium. It may be noted that some of the struc- 
tures remarkably resemble the dental laminae and the early stage of develop- 
ment of the enamel organ. Fig. 3 shows the highly cellular tissue, supposedly 
the stroma. It may be noted also that some of the cells arrange themselves 
around some of the ameloblastie follicle like the earliest formation of the 
dental follicle. Fig. 4 is a higher magnification of the immature or sarcoma- 
tous cells surrounding the epithelium. Some of the cells are undergoing 
mitosis. The cells in the stellate reticulum of the ameloblastic follicle show the 
typical characteristic of the prickle-cell layer of the epithelium of the gingiva. 
lig. 54 shows an attempt of some ameloblastic follicles to develop into 
an enamel organ. Fig. 5B is a higher magnification showing (a) the pres- 
ence of a homogeneous body, presumably enamel matrix; (b) the tendency of 
the cells in the stellate reticulum to rear~ange themselves into epithelial cords ; 
(ec) the high degree of development of certain portions of the peripheral tall 
columnar epithelium; and (d) the tendency of the peripheral, tall, columnar 
epithelium close to the homogeneous body to degenerate. Fig. 5 C shows the 
tall, columnar epithelium resembling ameloblasts at the earliest stage of 
enamel matrix formation. The nuclei are now at the distal pole of the cells, 
and at the basement membrane there seems to be the beginning of matrix 


From the Department of Oral Histology and Pathology, College of Dentistry, University 
of the Philippines. 
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Fig. 1.—Radiograph of the resected left half of the jaw. 





Fig. 2.—Certain area of the tumor mass showing the ameloblastic cells derived from 
the oral epithelium, OH. Note the close resemblance of some of the structures to dental 
laminae and the early stage of development of the enamel organ. (Magnification, x50.) 
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Fig. 3.—Another area showing condensation of cells around some ameloblastic mass 
resembling the anlage of the dental papilla and the dental follicle. Note the highly cellular 
stroma (a). Arrow indicates mitotic figure. art, Artifact. (Magnification, 120.) 





Fig. 4.—Immature or sarcomatous cells between ameloblastic follicles. m, Mitotic figure; 
af, ameloblastic follicle; st, stratum reticulum. Note the cells in the stratum reticulum 
resembling the prickle-cell layer of the oral epithelium. (Magnification, 500.) 








126 VICTORINO G. VILLA 


formation. Again we note the typical characteristics of the sarcomatous cells 
some of which are undergoing mitosis. Under the old classification, these neo- 
plastic cells may be classified under the so-called round-cell sarcoma. In sey 


Fig. 5.—A, An attempt of some ameloblastic follicle to develop into enamel organ, hb, 
Homogeneous body, presumably enamel matrix; ec, cells of the stellate reticulum tend to 
rearrange into epithelial cords. (Magnification, 50.) 

B, High magnification of the ameloblastic follicle developing into an enamel organ, 
sc, Sarcomatous cells; pce, peripheral columnar epithelium; hb, homogeneous body, pre- 
sumably enamel matrix; ec, epithelial cords; re, remnant of the degenerating tall columnar 
epithelium. (Magnification, 120.) 


eral sections examined, it seems that some of the ameloblastic follicles that 
attempted to develop into an enamel organ later undergo degenerative changes 
(Fig. 6), 
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C. 


Fig. 5.—C, Higher magnification of the peripheral tall columnar epithelium. Note that 
he muclei are already at the distal pole of the cells. The early stage of enamel matrix 
rmation appears to be underway. Note the sarcomatous cells, sc. Arrow indicates mitdtic 

figure; st, stratum reticulum. (Magnification, «500.) 








Fig. 6.—Ameloblastic follicles (a) undergoing degenerative changes. 
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Comment 


Because no pathologie specimen from the first surgical operation performed 
in 1950 was available, it cannot be ascertained definitely whether this mixed 
odontogenic tumor was then existing in this form. In January, 1954, I had the 
opportunity to see the patient again. At that time she had not shown definite 
signs of cachexia arising from possible metastasis. This statement, however, 
should not be taken to mean that a follow-up of the case is no longer advisable. 
The so-called round-cell sarcoma is believed highly malignant. 

This is the second case that I have observed of ameloblastoma derived 
from the oral epithelium.? It appears that this second case is more impressive 
than the one reported previously. Aisenberg® also has recently reported a 
similar case. There seems to be no doubt now that some ameloblastomas may 
originate from the oral epithelium. It is generally believed that, in tooth 
formation, the ectodermal and the mesenchymal parts of the tooth germ have 
a mutual organizing action. It may not be out of place, therefore, to specu- 
late here that this hectic formation of ameloblastie follicles from the oral 
epithelium with tendencies to develop into enamel organ might be due to the 
organizing action beyond normal limit of the mesenchymal cells which are 
then developed or transformed into a malignant new growth. The reverse 
might be said also, in view of the tendency of the mesenchymal cells to orient 
themselves like a dental sac around some of the ameloblastic follicles. 

The homogeneous body observed in Fig. 5 B appears to be an enamel 
matrix. It stains purple in hematoxylin-eosin staining like the young enamel 
matrix of a normally developing tooth. Odontomas have been observed asso- 
ciated with ameloblastomas or ameloblastic odontoma. It is possible, there- 
fore, that some of these calcified tissue anomalies may be the result of the at- 
tempts of some ameloblastic follicles and their surrounding mesodermal cells 
to form tooth germs. 

Summary 


A neoplastic growth observed in the mandible of a female patient, 20 
years of age, is reported. The patient had been operated on three times be- 
cause of relatively rapid recurrence. Biopsy of the specimen shows this to be 
a ease of ameloblastic sarcoma. The ameloblastic cells are derived from the 
oral epithelium and, some of them tend to develop into enamel organs, even 
to the stage of enamel matrix formation. Some of the ameloblastic follicles, 
however, that attempted to develop into enamel organ seem to degenerate 
later. The supposed stroma of the ameloblastic masses is composed of sar- 
comatous cells of the immature type. Under the old classification, this may be 
considered as a round-cell sarcoma, which is generally believed highly malig- 
nant. 

The specimen was supplied to the author by Dr. Jaime E. Laico, M.D., F.P.C.S., Assist- 
ant Professor of Surgery, College of Medicine, and Professorial Lecturer of Oral Surgery, 
College of Dentistry, University of the Philippines. 
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ADENOCARCINOMA OF THE PALATINE MUCOUS GLANDS 
Report of a Case 


Rosert W. CHRISTENSEN, D.D.S.,* aNnp Ropert A. BLossom, M.D.,** 
PASADENA, CALIF. 


T IS our purpose to limit this discussion to one specific histologie form of 

salivary gland adenocarcinoma. This form of carcinoma is not restricted to 
minor oral glands, but is also seen in the major salivary glands, skin, and 
mucous membrane adnexa. The tumor has been connotated in the literature 
as undifferentiated adenocarcinoma® * or placed in the unclassified’ category, 
with its histogenesis considered nebulous. A study of tumors of this type has 
been made by Keasbey"® and reported by her at the California Cancer Com- 
mission’s Semiannual Slide Conference of December, 1952. The histogenesis 
and malignant potentialities herein suggested are based on a modification of 
her discussion. 


Case Report 


On Aug. 26, 1953, W. H., a 54-year-old Caucasian man, was referred to the oral 
surgeon by his general dentist. The patient was aware of a ‘‘lump’’ at the junction of 
the hard and soft palates to the left side of the midline. 


, 


History of Present Illness.—The patient was conscious of a ‘‘swelling’’ at the junc- 
tion of the hard and soft palates, on the left side of the midline, which had been present 
for three to four years. It had increased in size more rapidly during the past year. Pain 
was present on swallowing only during the past few months. There had never been any 
ulceration or bleeding. The patient’s past history was noncontributory. 


Oral Examination.—Oral examination revealed an oval-shaped, raised, smooth-surfaced 
tumor lying at the junction of the hard and soft palates to the left side of the midline 
(Fig. 1). It measured 3.0 em. in length, 2.0 em. in width, and was raised 1.0 em. from the 
normal mucosal contour. Its greatest dimension was in an anteroposterior direction. It 
had an intact, slightly thickened, adherent, overlying mucous membrane which was pale, 
shiny, and yellow-pink in color. It was firm to palpation with but slight elasticity and no 
fluctuation, and was deeply fixed to the underlying structure. Examination of the entire 
oral cavity showed no other evidence of disease. No evidence of lymphadenopathy in the 


regional nodes was found on palpation. 


Roentgen Examination.—Skull series were essentially negative, except that toward 
the posterior aspect of the hard palate, and arising from its buccal surface, there was a 
rounded concavity in the bone which measured about 1 cm. in extent and was associated 
with sclerosis of the adjacent margins of the bone. This would correspond to the known 
location of the patient’s tumor mass of soft tissue origin. We believe this represents a 


*Member of the Oral Surgery Staff, St. Luke Hospital, Pasadena, California. 
**Trainee, National Cancer Institute, at Tumor Tissue Registry of Los Angeles County 
General Hospital, and the Cancer Commission of the California Medical Association. 
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sure effect rather than direct bone invasion. Diagnosis: Pressure defect in the hard 
ite from soft tissue tumor. No other abnormalities shown. Roentgen examination of 
chest was essentially negative. 

Laboratory Findings.—Blood examination showed 5,100,000 erythrocytes and 8,200 
eytes, of which 78 per cent were polymorphonuclear neutrophils, 18 per cent were 
phocytes, 2 per cent were eosinophils, 1 per cent were basophils, and 1 per cent mono- 
s. The hemoglobin was 14.7 Gm. Sedimentation rate was 37 c.mm. per hour. Morphol- 
and platelets were normal. Bleeding time was two minutes and coagulation time was 
minutes. Kahn test and urinanalysis were both negative. 





Fig. 1.—Pre- and postoperative models showing the tumor area. 


Biopsy.—On Sept. 1, 1953, an excision biopsy was performed under intravenous 
Pentothal sodium with nasal endotracheal intubation and nitrous oxide-oxygen anesthesia. 
\ longitudinal incision was made with a scalpel through the mucous membrane overlying 
the tumor, and the tumor was exposed and excised by blunt and sharp dissection. Ap- 
proximately one-half the tumor mass seemed encapsulated, while the remaining portion was 
more adherent to the surrounding tissue. Its deeper surface approximated the palatine 
bone, with no clinical evidence of bony involvment. The wound was closed with 000 silk 


suture. 


Pathology Report.—The specimen consisted of an irregular fragment measuring 4 by 
2 by lem. The surface was covered by a thickened mucosa, and the underlying tissue was 
friable and hemorrhagic. Sections showed readily identifiable, mucous-type, minor salivary 
glands and duets surrounded by hyalinized connective tissue. The ducts were prominent, 
ectatic, and filled with mucinous material (Fig..2). Throughout the deeper portion of the 
specimen, and surrounded by a condensation of dense, hyalinized fibrous tissue, were groups 
of neoplastic cells (Fig. 3) manifesting all gradations from a fairly simple and anatomically 
similar to the normal alveolar pattern through tubular, ductlike portions, to a solid or 
plexiform grouping of cells. In many areas there was a mixture of tubular or alveolar 
grouping (Figs. 4 and 5), shading into solid masses of tumor cells (Fig. 6). The cells in 
general were large with relatively little cytoplasm, which were poorly demarcated and 
tended to form a syncytium. The nuclei were round to oval, and vesicular with irregular 
clumping of the chromatin, which in many cells was oriented about the periphery of the 
nucleus. The nucleoli were prominent and eosinophilic. Mitotic figures were encountered 
infrequently; however, the degree of pleomorphism and hyperchromatism far exceeded 
normal limits and manifested the tumor as potentially malignant. The stroma failed to 
lemonstrate the presence of any areas of an osteoid and chondroid matrix, and the in- 
terstitial material progressed from an eosinophilic, fibrillar to a more acellular, hyaline 
form. Diagnosis: Adenocarcinoma, of mucous glands of palate, tubular and solid basal-cell 


type. 
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Operation.—Because of the malignant potentialities of this tumor, it was felt ad- 
visable to do a more radical excision of the tumor area. 


The patient was given procaine penicillin, 600,000 units, once daily for three days 
prior to surgery. On Sept. 16, 1953, the patient was readmitted to the hospital, and on the 
following day, under intravenous Pentothal sodium with nitrous oxide-oxygen anesthesia 
through nasoendotracheal intubation, the following surgery was performed. 


Fig. 2. 


Fig. 3. 


Fig. 2.—Section showing mucus-secreting minor salivary glands adjacent to an ectatic 
duct from the periphery of the neoplasm. 
- Fig. 3.—Section showing wall of an ectatic duct with hyperplasia of the so-called basal 
cells. 
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A routine provisional ligation of the left external carotid artery was accomplished. 
nrose drain was placed loosely around the vessel and allowed to pass out of the closed 
nd. 
Next, the oral cavity was entered and, with a scalpel, an incision was made circum- 
ing the tumor area. It extended from the midline of the palate, anteriorly to the 
proximal of the second premolar and first molar, laterally into the height of the muco- 
al fold, posteriorly to 2 em. distal to the tuberosity, then medioposteriorly to the mid- 


Fig. 4. 





Fig. 5. 
Fig. 4.—Higher power photomicrograph showing variation in the tubular and alveolar 


pattern. 
Fig. 5.—Section showing the tubular and alveolar arrangement of the tumor cells. 
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section of the soft palate. This incision circumscribed the tumor area by 1.5 em. to 2.0 
em. in all directions. The left tuberosity, first and second molar teeth, and adjacent hard 
palate, along with the soft tissue, were removed with the aid of mallet, chisel, and rongew: 
The nasomucoperiosteum and adjacent antral lining were left intact, as there was no 
clinical or radiographic evidence of bone involvment. This section was sent to the laho- 
ratory for frozen section of the soft tissue of the palate. There was no evidence of residua| 
tumor on frozen section. The anterior palatine vessels were grasped and tied; a few 
smaller vessels were grasped with a hemostat and electrocoagulated. The wound was 
packed with Oxycel and then petrolatum gauze was placed into the defect and sutured 
with 000 silk sutures. Moistened gauze packs were placed against this. One end of the 
Penrose drain extending from the neck wound was grasped with a sterile forceps and 
withdrawn, as there was no need for permanent ligation of the external carotid artery. 


Fig. 6.—Section with panoramic view of the tumor showing the solid pattern. 


The postoperative course was uneventful. Healing has progressed so that the oral 
defect is well rounded and there is no loss of continuity of the palatine mucosa. 


Final Pathology Report.—From the second semiradical operation, the mucous mem- 


brane, alveolar margins, tuberosity, teeth, and underlying bone were submitted. Examina- 
tion of all material failed to demonstrate the presence of residual tumor. 


Discussion 


The lesion here described manifests the gross appearance of a rather 
benign lesion because of the three-year history ; however, its recent rapid in- 
crease in size justifies an attitude of suspicion. This specific tumor is con- 
sidered of low-grade malignancy with late metastatic propensity, but with 
local invasiveness, and is best treated by wide primary excision. It is felt that 
only one opportunity exists for a definitive cure and on this premise is based 
the recommendation for adequate primary excision. Although a secondary, 
more radical resection was done when the true nature of this tumor was dis- 
covered, it will be noted that no residual tumor was found. Admittedly, 
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future similar lesions perhaps would be better handled with slightly more 
ralical primary excision. It should be emphasized that irradiation therapy 
has been found to be universally unsuccessful. 

The histogenesis of these tumors is a most fascinating problem. The term 
so 2 and tubular basal-cell tumor for this type of salivary gland tumor is per- 
haps poor beeause of the confusion with skin basal-cell tumors. To justify 
this admittedly confusing term is difficult indeed. It has been selected to 
designate the apparent cell of origin, that is, the ‘‘reserve cell’’ or basal cell 
of duet epithelium. These cells are considered to be totipotent and are the 
cells of origin for regeneration of duct epithelium lost through attrition. The 
concept of surface regeneration following destruction is universally accepted 

funetion of regeneration from duct epithelium which, in fact, derives its 
source from these ‘‘reserve cells’’ or basal layer cells. It is not difficult, then, 
visualize these same cells undergoing malignant transformation with the 
variable histologie patterns manifest in these tumors. 

[t is upon this premise that the histogenesis for the so-called solid and 
tubular basal-cell tumors is founded. 


Summary 


A ease of adenocarcinoma of a minor salivary gland of the palate is pre- 
sented. The term solid and tubular basal-cell adenocarcinoma is suggested for 
this histologie variant of salivary adenocarcinomas. 


We wish to thank Lloyd Matlovsky, photographer for the University of Southern 
California, College of Medicine, and the Los Angeles County Hospital, for the photographs 
and photomicrographs used in this article. 
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A SWELLING OF THE MAXILLA OF DOUBTFUL ETIOLOGY 


A. I. Darina, M.D.S., F.D.S.R.C.S., L.R.C.P., M.R.C.S., anp 
D. G. Lyon, F.D.S.R.C.S., Bristot, ENGLAND 


HE case to be described is that of a woman, aged 67 years, who presented 

with a swelling of the maxilla. The clinical and radiologic appearances 
suggested a neoplasm, but it resolved spontaneously approximately six weeks 
after commencement. From the history, it appeared to be one of a series of 
lesions, possibly related to each other. 

When first seen at the Bristol Dental Hospital, the patient was complain- 
ing that she had been unable to wear her upper denture the previous two 
weeks because of a swelling in the right upper jaw. This swelling was gradu- 
ally increasing in size and was quite painless. Eleven weeks previously she 
had developed pain in the region of the right eye which caused her to visit 
an eye hospital, where she was treated for chronic dacryocystitis by means 
of penicillin instillations. Radiographs (Fig. 1) of the maxillary antra and 
sinuses taken at this time are reported as showing soft shadows in the fronto- 
ethmoid region. These were regarded as probably due to infection. No other 
abnormality was detected. 

Approximately three weeks later, while still receiving treatment for her 
eye, she developed a swelling over the right malar bone. She was referred to 
another department for treatment, but there is no available record of the 
diagnosis or treatment. The patient states that she understood it was a 
‘*boil.’’ From her comments, it appears that the swelling was incised and 
drained, following which it rapidly disappeared. Radiographs of the max- 
illary antra and sinuses taken at this time are reported as showing a soft 
tissue shadow below the right eye, most probably caused by the dacryocystitis and 
mucosal thickening of the right antrum. No other abnormality was detected. 
About six weeks later, and thirteen days before visiting the Dental Hospital, 
she first noticed the intraoral swelling. At this time she was still receiving 
treatment for her eye, but did not think that there was any connection be- 
tween the two conditions. The oral lesion was not troublesome and she at- 
tached no importance to it, except that it prevented her from wearing her 
upper denture. From the patient’s description and subsequent examination, 
this lesion was situated in the alveolar ridge of the right maxilla and extended 
from the midline to the canine region, and probably into the buccal sulcus 
and on to the palate to some degree. The swelling had continued to increase 
in size up to the time when she was seen at the Dental Hospital. 


From the University of Bristol Dental School. 
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When first examined at the Dental Hospital, the patient appeared, for 
age, a healthy woman. She had an elongated swelling extending down- 
d from the inner canthus of her right eye. It was approximately 1 inch 
long and 14 inch wide, bluish red in color, and fairly indurated. This swell- 
was undoubtedly caused by the dacryocystitis for which she was still 
receiving treatment. It resolved soon afterward while the oral symptoms 
e actively progressing. 


Fig. 1.—Antral roentgenograms showing soft shadows in the frontoethmoid region only. 


Intraoral examination showed that she was clinically edentulous and had 
two cireumscribed swellings in the right maxilla (Fig. 2), although she was 
aware of only one. The anterior swelling occupied the alveolar ridge from 
the midline to the right canine region, and extended buccally into the sulcus 
as far as the canine fossa and palatally to the midline of the palate. In all, 
it was approximately circular and about 1% inches in diameter. The over- 
lying mucosa was markedly reddened, the surface was smooth and roughly 
hemispherical, while the margins were quite well defined. It had a ‘‘rub- 
bery”’ consistency. On questioning, the patient seemed quite certain that 
this was the original swelling. The second swelling lay posterior to the first, 
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being divided from it by a deep, narrow fissure stretching across the alveolar 
ridge and into the buccal suleus and palate. Thus, the swellings were con. 
tiguous but not clinically continuous. The second swelling extended along 
the alveolar ridge of the right maxilla from the canine region to the region 
of the third molar, buecally to the base of the zygomatic process, and pal- 
atally to the midline. It measured approximately 2 inches in length by 114 
inches in width, but it was less prominent than the anterior swelling and its 
margins were less well defined. Its surface, consistency, and color resembled 
those of the anterior swelling. There was a suggestion of fluctuation in some 
areas of both swellings and possibly between the two, but no fluid could be 
withdrawn from either by aspiration. Both swellings were quite painless on 
palpation and there was no evidence of ulceration. No enlarged lymph nodes 
were found, and temperature, pulse, and respirations were normal. 


Fig. 2.—Intraoral view of the two palatal swellings. 


At this stage a tentative diagnosis of chronic inflammation was made 
pending radiographic examination, and intramuscular procaine penicillin 
(1,000,000 units followed by 300,000 units per day) was prescribed. 

Three days later the posterior lesion was definitely bigger. Intraoral 
radiographs showed an ill-defined, irregular, rarefied area in the region of 
the incisive canal but no other dental or bony abnormality (Fig. 3). Antral 
radiographs showed complete opacity of the right antrum with the margins 
intact, (Fig. 4). Other sinuses were now clear. 

On the radiographic evidence, while it was still regarded as inflamma- 
tory, an alternative diagnosis of neoplasia was considered. As the swelling 
was increasing rapidly, a biopsy was performed under local anesthesia and 
a frozen section was requested. A specimen of blood was also taken for Was- 
sermann and Kahn tests. Examination of the frozen section was inconclusive. 

The swelling had now reached the soft palate, but, as it appeared to be 
stationary when seen on the next two days, it was decided to continue with 
penicillin and await the reports of the Wassermann and Kahn tests. 
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Roentgenogram of maxillary antra showing complete opacity of right antrum. 
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Eight days after the first ‘‘dental’’ examination, an ulcer was found on 
the palatal surface of the posterior swelling. This was roughly circular; the 
edges were reddened and ragged and of similar consistency to the swelling. 
The margins were almost ‘‘punched out’’ and the base, which lay on a level 
with the surface of the swelling, consisted of yellowish necrotic debris. 
Around the debris there appeared to be a groove, approximately \% of an inch 
deep, separating it from the margins of the ulcer. The anterior swelling ul- 
cerated during the next two or three days, the ulcer being identical with that 
in the posterior swelling, though smaller. 


Fig. 5.—Histologic appearance of swelling. Hematoxylin and eosin stain. (Magnification, 
250, reduced \%.) 


In the meantime, the Wassermann and Kahn tests had been reported as 
negative and the anterior swelling appeared to be stationary or slightly 
smaller, but the posterior swelling was still growing. The general condition of 
the patient was still good and her only complaints were of difficulty in 
speaking and eating and inability to wear her upper denture. 

As the diagnosis was still in doubt and the posterior swelling was again 
increasing on the fifteenth day, a further biopsy specimen was taken from 
the edge of the ulcer in the posterior swelling for routine paraffin section. 

The result of this further biopsy failed to establish a clear-cut diagnosis. 
The histologic material was not really adequate, but the pathologists who ex- 
amined it thought that a diagnosis of reticulosarcoma seemed most likely 
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(Pig. 5). Since there seemed a strong possibility that the condition was néo- 
plastic, the patient was referred for examination by surgeons and radio- 
therapists. The swellings, however, continued to regress and when the pa- 
ient was seen by the radiotherapists and surgeons on approximately the 
ntieth day, they were almost nonexistent, although the posterior ulcer 
s still present. Chest radiographs taken in the meantime were reported as 
1egative. 
The posterior ulcer soon healed and on the thirty-third day after the 
t examination at the Dental Hospital the only remaining evidence was a 
lightly depressed scar at the site of the posterior ulcer (Fig. 6). Radio- 
eraphs of the antra taken at this time showed only a slight mucosal thicken- 
ing in the right antrum. 


Fig. 6.—Disappearance of all swellings, slightly depressed scar at site of posterior ulcer. 


The patient was followed carefully for six months. During this time the 
oral condition remained static with only the palatal scar remaining. Re- 
peated sinus and chest radiographs were completely negative, no enlarged 
lymph nodes were found and the patient complained of no other symptoms. 
The general condition of the patient when last seen was excellent. 


Comments 


The sequence of the lesions (that is, dacryocystitis of the right eye, swell- 
ing over right malar bone, and soft tissue shadow in the right antrum, 
followed by complete antral opacity and oral swellings) strongly sug- 
gest the anatomic spread of a disease process, but if such were the 
case it is difficult to explain how the anterior oral swelling preceded 
the posterior. It would have been a comparatively simple story if the 
posterior swelling had been the primary mouth lesion, as it easily could 
have spread to there from the antrum. In these circumstances, though very 
tempting, one finds difficulty in assuming a relationship between all the 
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lesions, though it is most interesting to note that the first evidence of gross 
opacity of the right antrum coincided with the appearance of the oral lesions, 
while its resolution was coincident with the resolution of the oral lesions. 

The clinical and radiologic appearances were very suggestive of a condi- 
tion more serious than chronic inflammation. We have never seen such a 
thick, fleshy swelling of the upper jaw, with deep necrotic patches on its sur- 
face, associated with any form of underlying chronic infection. When the 
biopsies were taken the character of the tissue cut was quite unlike any 
chronically inflammed tissues, being firm and bulky. 

The eroded appearance of the intraoral view (Fig. 2) was not the ex- 
pected appearance of chronic inflammation and clearly could not be entirely 
associated with the antral infection. 

The condition must be regarded, therefore, as an unusual swelling of the 
maxilla which from clinical, radiologic, and pathologic appearances, was 
strongly suggestive of a neoplasm, yet resolved spontaneously. It was asso- 
ciated with, but not necessarily related to, other lesions of the right side of 
the face and maxilla. No recurrence has been found in the eighteen months 


since the lesion healed. 


Our thanks are due Mr. F. G. Godman, University of Bristol Photographie Depart- 
ment, for producing the clinical photographs and to Mr. P. E. Spencer for the microphoto- 
graphs. 





SIALOLITHIASIS OF A MINOR SALIVARY GLAND 


IRWIN LIGHTERMAN, D.D.S., New York, N. Y. 


j= 


1 pha agree that sialolithiasis is most commonly seen in the sub- 
4 


maxillary glands and their ducts. Involvement of the parotid gland is 
e. True involvement of the sublingual gland has been a matter of con- 
oversy by competent investigators. 
The etiology of these calcific deposits is rather obscure. Three principal 
eories have been advanced to explain their origin: (1) A foreign body and/or 
microorganisms enter the duct of the gland to form a nidus for the deposition 
ealeium salts; (2) inflammation of the gland or the duct causes retention of 
the saliva, and precipitation of calcium salts results from the change in pH’; 
and (3) Tholen? (quoting Hanszel) mentions that destroyed epithelial cells 
from the glands and ducts act as a nidus for the deposition of calcium salts 


because of secretory stasis in inflammation. Berger and Berke* and Tholen? 
point out that seeretory stasis is also found in the diverticula of irregular ducts. 


Fig. 1.—Appearance of the patient at the time of examination. 


The ease which is to follow is of interest because no report of sialolithiasis 
of a minor salivary gland was found to be recorded in a study of the literature. 
in addition, the etiology of this case cannot be readily explained by any of the 
above theories. 
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Case Report 


Mrs. C. R., a 51-year-old, short, thin, and rather nervous white woman, was referre 
for treatment of a ‘‘growth’’ in the cheek which had been causing her some discomfort 


The family and personal histories were noncontributory. Intraoral examination 


vealed fair oral hygiene. Several carious teeth were also noted. A small nodule was 
served in the mucosa of the cheek, in close proximity to the mucobuccal fold, opposite { 
lower right first premolar (Fig. 1). This nodule was covered by apparently normal mucous 
membrane, and measured about 2.5 by 2.5 by 2.5 mm. The clinical diagnosis was papillo: 


or fibroma, 


Fig. 2.—The section shows a calculus in the salivary gland duct. (Original magnification, 
x100; reduced \%.) 

Under local anethesia, the nodule was excised by means of an elliptical incision. The 
edges of the wound were coapted with one suture. On the fourth postoperative day the 
suture was removed, and a week later the patient was discharged. 

The pathologic report was as follows: ‘‘The specimen consists of a fragmentary piece 
of whitish tissue partially covered by mucous membrane on one surface and showing in 
duration of fibrous tissues in the submucosal area. Microscopie sections show a calculus 
in the lumen of a salivary gland duct (Fig. 2).’’ 


I would like to express my gratitude to Dr. Adolph Berger for his valuable suggestions 
in the preparation of this manuscript. 
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INTRAORAL SIALOLITHOTOMY 
Pau. A. KaurMAN, M.D., Los ANGELEs, CALIF. 


a gees ealeuli are seen frequently in both medical and dental practices. 
They vary considerably in extent, location, and resultant disability. The 
most common complication is infection in the proximal portions of the involved 
gland due to intermittent obstruction. Although occasionally asymptomatic, 
sialoliths usually produce swelling and pain in the affected gland, most noticeably 
during periods of active salivation. Diagnosis is readily established in most 
cases by physical examination and ean be confirmed in many instances by roent- 
genography. 

In some eases the calculus can be actually seen and felt to lie immediately 
proximal to the duct orifice and its extraction through a small incision in the 
overlying mucous membrane would appear to be deceptively simple. Caution is 
advised at this point, however, for a direct attack upon the stone or even the 
infiltration of a local anesthetic may dislodge the stone from its accessible posi- 
tion into the deeper recesses of the ductal system. This is all the more likely 
to occur since the long-standing partial obstruction frequently produces dilata- 
tion of the involved ducts. 


Technique of Removal.—Before any attempt is made to introduce the local 
anesthetic agent, the stone must be effectively immobilized. Seldin, Seldin, 
and Rackower’ recommend that an assistant push the floor of the mouth up- 
ward or that the stone be compressed against the mucous membrane of the 
mandible with the nail of the left forefinger. In our experience, such 
maneuvers may become awkward and are not always successful in preventing 
the dislodgement of the stone before it can be extracted. A more successful 
technique, which we originally improvised and which has now been in- 
corporated into our regular routine, provides for immobilization of the stone 
by a small noose fashioned out of ordinary silk suture material. This is 
placed over the protruding stone and its overlying mucous membrane quite 
loosely and is gradually tightened as it is placed deep to the stone. The noose 
need not be closed very tightly, since even slight constriction of the soft 
tissue behind the stone will prevent its backward dislocation and such slight 
constriction is readily tolerated in the unanesthetized field. 

Once the stone has been immobilized in this way, infiltration anesthesia 
can then be safely effected and the necessary incision made over the stone. 
This technique is not adaptable to deeply lying calculi, some of which require 
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external incisions. In many instances, however, the patient may be safely 
erved until the stone migrates to the ductal orifice for ready intraoral 
raction, even though it may have been deeply located when first seen. 


Summary 


It is recommended that adequate immobilization of a salivary calculus 
ident to intraoral sialolithotomy can best be accomplished by the applica- 
. of a silk noose about the soft tissues behind the calculus. This should be 
e before any operative manipulation or infiltration by an anesthetic is 
empted. 
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STAPHYLOCOCCUS INFECTION OF THE TEMPOROMANDIBULAR 
JOINT 


STANLEY E. Winters, B.S., D.D.S.,* San Francisco, Cauir. 


A WHITE boy, aged 19, was referred to our office by his dentist on Feb. 2, 1954, 
complaining of pain on opening his mouth. 

The patient stated that he was in the habit of tapping his two right cuspids 
together. However, about a month previously this became difficult to do, and 
finally impossible. Seven days previously, the moving of the mandible produced 
pain, which increased in severity until it became impossible for him to eat. 


Clinical Examination.—There was a mild facial asymmetry, but no marked 
swelling or glandular enlargement. When the preauricular area on the left 
side was palpated, no condylar movement was felt; however, condylar movement 
was felt on the right side. The dentition was in excellent condition, with a 
marked lateral displacement of the mandible to the right side. It was impossible 
for the patient to occlude his teeth, for any movement of the mandible produced 


pain. There was no inflammation of the oral mucous membrane, tongue, or 
gingiva. 

Roentgenographic Examination.—The left side, in the closed-mouth view, 
showed marked widening of the joint space, posteriorly and superiorly, with 
slight anterior displacement of the condylar process which was slightly rarefied, 
as was the aricular tubercle. In the open-mouth view there was very little 
anterior movement of the condylar process. 

The right side, in the closed-mouth view, revealed no abnormality. .The 
open-mouth view revealed no anterior movement of the condylar process. 


Laboratory Examination —R.B.C., 4,800,000; W.B.C., 4,700; hemoglobin 
14.20 Gm.; eosinophils, 1; lymphocyte, 4; monocytes, 5; sedimentation rate— 
15 minutes, 0 mm.; 30 minutes, 1 mm.; 45 minutes, 4 mm.; and 60 minutes, 
8 mm. Urinalysis was essentially negative. The tuberculin test was negative 
also. 


Treatment.—On the basis of the roentgenographic examination, it was felt 
that excess fluid was within the capsule of the left temporomandibular joint. 
As the patient showed no signs of infection and gave no history of trauma, it 
was decided to aspirate the joint. After draping the patient and preparing the 
area for injection in an aseptic manner, 2.5 ¢.c. of amber-colored fluid was with- 
drawn and sent to the laboratory to be cultured. 

*Instructor in Oral Diagnosis, University of California School of Dentistry. 
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When the fluid was removed, the teeth occluded in a normal occlusion. The 
se for fluid in the temporomandibular joint was unknown; therefore, in 
er to prevent undue movement and perhaps eliminate a source of irritation, 
mandible was immobilized by intermaxillary wiring. The use of antibiotics 
‘ther medication was not permitted by the patient. 


A. 


C. D. 

Fig. 1.—A, Right side, open-mouth view, reveals no anterior movement of the condylar 
rocess. B, Left side, open-mouth view. There is very little anterior movement of the con- 
lylar process. C, Right side, closed-mouth view, reveals no abnormality. D, Left side, closed- 
outh view. There is a marked widening of the joint space, posteriorly and superiorly, with 
ight anterior displacement of the condylar process which is slightly rarefied, as is the 
rticular tubercle. 

On the second examination, which was one week later, there was no 
recurrence of the infection; therefore, intermaxillary wiring was removed. The 
laboratory report of the culture was Staphylococcus albus (coagulase negative), 

nd an aerobie spore-forming bacillus (probably a laboratory contaminant). 
Antibiotie medication was not permitted by the patient. 
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One month later the patient reported no discomfort or pain since the removal 
of the fluid from the temporomandibular joint. A second set of roentgenograms 
was made of the temporomandibular joints in the open- and closed-mouth 


A. B. 


C. D. 

Fig. 2.—Postoperative roentgenograms, revealing no abnormality. A, Right side, open- 
mouth view; B, left side, open-mouth view; C, right side, closed-mouth view; D, left side, 
closed-mouth view. 
positions. These revealed no abnormality. There was normal movement of the 
condylar processes and no evidence of a joint effusion or rarefaction of the 
articular cortex on the left (Fig. 2.) 


Diagnosis.— Staphylococcus albus infection of the temporomandibular joint. 


Remarks 
The literature, to my knowledge, has not recorded any case with the con- 
ditions described in this article. Further investigation revealed no additional 
information which might account for the cause of the existence of this organism 
in the temporomandibular joint. 





INFRATEMPORAL ABSCESS OF DENTAL ORIGIN* 
James L, Brap.ey, D.D.S., M.S.D., M.Sc.,** SPRINGFIELD, ILL. 


~PREADING infection. of the face and neck is serious and the patient should 
2 have adequate treatment without delay. In a study of twenty-seven 
ises of fatal intracranial complications studied at the Armed Forces Insti- 
ite of Pathology, Haymaker’ stated, ‘‘Direct spread of infection was more 
‘ften caused by maxillary than mandibular teeth, while in hematogenous in- 
ection the reverse was the case. In eight cases, suppurative cellulitis spread 
to the base of the skull, producing osteomyelitis of the sphenoid bone. In 
seven eases brain abscess resulted, due to direct spread of the infection 
through the bony wall. Of nine cases of cavernous sinus thrombosis, the 
venous blood stream was the only pathway in seven; direct extension through 
the bony cranial wall with secondary invasion of the venous blood stream 
occurred in the other two. One patient died of transverse myelitis. In six 
eases, infraorbital abscesses complicated the picture, and in three of these, 
intraorbital abscesses were apparently the determining factor in the ultimate 
outeome.’’ 

Swelling in the temporal region following removal of maxillary teeth 
is not rare.2 When infection develops in such cases the route is probably 
upward and medially across the pterygomaxillary fossa to the infratemporal 
region under or between facial planes. If fluid is fluctuant and reasonably 
extensive an extraoral incision is indicated. The following case is presented 
because of the delay in securing adequate treatment and illustrates the heroic 
and gratifying outcome. 

Case Report 

On July 21, 1953, S. S., a 63-year-old retired chief warrant officer, was admitted to 
the United States Naval Hospital, Great Lakes, Illinois, with a complaint of pain and 
swelling above the left zygoma following the extraction of a tooth. 

On June 6, 1953, the patient had a maxillary left second molar extracted. On the 
following morning he awakened with a painful swelling above the zygoma over the area 
of origin of the left temporal muscle. This swelling has persisted to the present time in 
spite of a seven-day course of penicillin. On July 8 he was given ‘‘Novocain injections 
nto the musele.’’ This did not help the condition. The patient stated that he was be- 
oming progressively worse and he had constant pounding pain with inability to open his 
mouth. 


*The opinions or assertions contained herein are the private ones of the writers and 
are not to be construed as official or reflecting the views of the Navy Department or the 
Naval Service at large. 

**Former Commander, Dental Corps, United States Navy, United States Naval Hospital, 
Great Lakes, Illinois. 
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Fig. 1.—Preoperative appearance of patient. 


Fig. 2.—Postoperative photograph showing the drain in place. 
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The patient’s past history was apparently irrelevant. He was unable to remember 
y serious illness but was operated on for a hernia in 1912. The family history was 
.contributory. 

The patient was a well-developed, well-nourished, white man who was uncomfortable 
not acutely distressed. His blood pressure was 120/70; pulse rate, 88; and respira- 
ns, 18 per minute. He weighed 154 pounds and was 5 feet, 10 inches tall. His tem- 
ature was 99.6° F. The heart and lungs were within normal limits. 


Examination.—The patient’s head was asymmetrical in contour. There was a swol- 
, tender area above the left zygoma over the origin of the temporal muscle, with a 
riorbital edema around the left eye. The mouth was clean, with a recent socket of the 
t maxillary second premolar partly healed. He could open his mouth to only about 1 

Dental and extraoral roentgenograms were negative as to bone disease (Fig. 1). 


Laboratory Examination.—Radiographs of the jaws, skull, and sinuses failed to 
eal any osteomyelites or sinusitis. The cardiolipin and urinalysis were normal. The 
mogram was normal except for a leukocytosis of 14,000 with a shift to the left. 

On July 23, 1953, the patient was started on antibiotic therapy of Terramycin, 500 
g. every six hours; codeine sulfate, 4% gr., and aspirin, grX-, as needed. Warm intraoral 
igations were ordered every two hours. The patient developed a temperature of 101.2° F. 
e first twenty-four hours, which dropped to 100.2° F. He complained of increased pain 
id tenderness in the temporal region. On the third day of hospitalization a consulta- 

ion between the chief of the ear, eye, nose, and throat service, chief of surgery, and the 


ral surgeon was held. It was decided to perform an exploratory incision of the oral- 


temporal area to eliminate any possible fluid, 


Operation.—On July 24, 1953, the patient was prepared and draped in the usual 
manner and, under endotracheal Pentothal sodium, nitrous oxide-oxygen anesthesia, an 
incision was made in the left buccal fold. By blunt dissection, a curved instrument was 
passed upward under the zygomatic arch to the infratemporal space. About 10 c.c. of 
pus was aspirated, which was cultured. A 3 em. incision was then made in the temporal 
region for counter drainage. About 30 c.c. of yellow, thick pus was evacuated. The ab- 
scess cavity was under the temporal muscle and buried under the periosteum, It involved 
the superior border of the orbit and extended down through the pterygoid space to the 
oral cavity. Iodoform gauze, % inch, was placed into the space from above and below. 
\ through-and-through Penrose drain was inserted from the infratemporal space and su- 
tured to the wound in the mouth. A large pressure dressing was then applied, The pa- 
tient was returned to the ward in good condition. 


Postoperative Course.—The postoperative course was uneventful. The patient was 
given antibiotic therapy, Terramycin, 500 mg. every six hours. Hot compresses were ap- 
plied to the left side of the face for the next forty-eight hours. Demerol, 75 mg., was 
prescribed for pain. The temperature rose to 103.4° F. six hours after the operation. He 
was afebrile by the next morning, July 24, 1953. He stated that there was marked drain- 
age all night and that he had a bad taste in his mouth. He was given warm saline mouth- 
The drain was removed on July 28, 1953, when the anti- 


washes to use every two hours. 
The culture taken showed the infection to be caused by 


biotic therapy was discontinued. 
Staphylococcus albus and nonhemolytic streptococci. 

The patient was asymptomatic and was discharged to his home, well, on July 29, 1953, 
and referred to his family dentist for routine dental treatment, 
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Periodontia 


AN OBSERVATION ON THE ATTACHMENT OF CALCULUS 
FRANK R. Surorr, D.D.S.(N.Z.),* DUNEDIN, NEw ZEALAND 


¢ VIEW of the frequency with which deposits of calculus are associated 
with periodontal disease, a great deal of attention has been paid to the 
manner in which these deposits form. These researches, which already have 
been well reviewed,> have been devoted mainly to finding the mechanism 
whereby calcium salts are induced to precipitate from saliva. 

However, the initial phase of calculus formation is not one of deposition 
of mineral salts, but rather it is one of formation of an organic matrix. It 
is this organic matrix which, first, forms the attachment to the tooth tissue 
and which, second, has an affinity for those mineral salts which may exist in 
saliva in a supersaturated state. 

As this organic matrix plays the primary part, both in the formation of 
the calculus deposit and in the attachment of this deposit to the tooth surface, 
it would seem to be of greater importance to investigate the mechanism of 
formation of this matrix. Comparatively little work has been done on this 
aspect. Prinz’ postulated a change in the colloidal state of stagnating saliva 
as being responsible for both the organic matrix and the precipitation of 
mineral salts. Most attention, however, has been given to the role of fila- 
mentous organisms in both these procedures. 

It seems to be generally agreed that bacteria of this type do play an im- 
portant part in the formation of the initial organic matrix,” * ° yet nothing 
is known of the actual mechanism whereby these bacteria supposedly attach 
the final deposit firmly to the underlying tooth tissue. 

The nature of this attachment is obviously of great importance to the 
clinician. In a recent paper Zander® drew attention to various mechanical 
factors involved. Riffle® believes that the cementum associated with calculus 
deposits is softer than normal, devoid of vitality, and a source of irritation to 
the surrounding tissues. 

This article reports observations which indicate that the attachment of 
calculus to cementum is extremely strong, at least in some cases, and that 
ealeulus should not be regarded as only a surface precipitation. 


*Associate Professor of Oral Pathology and Head of the Department of Basic Dental 
Sciences, University of Otago, Dunedin, New Zealand. 
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Moreover, these observations also indicate that the manner of this attach- 
ent varies at different levels of the tooth surface. These variations were 
nsistently seen at similar levels of the teeth examined. This would seem to 
iegest that the manner of attachment is determined very largely by the 

eth of time the calculus has been in contact with the teeth at these different 


vels. 


Material 


In order to obtain material for the routine study of periodontal diseases 
y undergraduate students, a block of tissue, including the entire alveolar 
rocess containing six caleulus-bearing lower anterior teeth together with 
e associated soft tissues, was removed at post mortem from an adult man. 
temoval was accomplished by means of a scalpel and chisel. The incidental 
auma oceasioned by this operation assisted in making the observations 
leseribed. 
This block of tissue was fixed in 10 per cent Formalin and decalcified in 
solution composed of 990 ml. 33 per cent formic acid, 150 ml. 40 per cent 
ormalin, 3 ml. 10 per cent aerosol, and 1,857 ml. water. It then was em- 
bedded in paraffin and sections were first cut in a labiolingual direction 
through the canine. The block was then rotated through 90 degrees, and 
sections were cut in a mesiodistal direction through the remaining teeth. All 
sections were stained with hematoxylin and eosin. 


Observations 


In examining these sections, it was noticed that the relationship between 
calculus deposit, cuticle, and tooth surface varied distinctly and consistently 
from the enamel surface down toward the apex. The resistance of the 
calculus to traumatic displacement varied in a similar manner. 

Level 1.—On the surface of the crown the caleulus was firmly attached to 
the cuticle, which was intact in its most coronal portion. However, toward 
the cementoenamel junction the cuticle gradually lost its individual identity 
and beeame blended with the organie matrix of the calculus deposit (Fig. 1). 


Level 2.—This blending of caleulus matrix and cuticle continued on to 
the cementum to which tissue it was now so firmly attached that the trauma 
involved in removing the specimen had torn the calculus within itself rather 
than away from the surface of the cementum (Fig. 2). 


Level 3.—Below this the attachment was so strong and the organic matrix 
of the ealeulus so firm that portions of cementum were torn with the calculus 
from the root surface (Fig. 3). This tear did not take place at the junction 
between cementum and dentine, but along an incremental line situated a few 
microns beyond this junction. 

Level 4.—At the next level below this the caleulus was again firmly 
attached to the cementum but tore within itself (as at Level 2) and did not 
tear the cementum with it (Fig. 4, A). 





Fig. 3. Fig. 4. 


Figs. 1 to 6.—Photomicrographs showing the manner in which the attachment of calculus, 
in this case, varied from the most coronal level (Fig. 1) to the most apical level (Fig. 6). 
Calculus is on the left, tooth tissue is on the right. 

Fig. |.—Level 1. Attachment of calculus through the cuticle at the level of the enamel 
surface. As the calculus becomes thicker, the cuticle loses its identity and becomes merged 
with the matrix of the calculus. (Magnification, 220; reduced \%.) 

Fig. 2.—Level 2. Attachment of calculus immediately below cementoenamel junction. 
Cuticle is not in evidence and calculus matrix is firmly attached to cementum so that it has 
torn within itself rather than from the cementum. (Magnification, x170; reduced \%.) 

Fig. 3.—Level 3. Extremely strong attachment in region of longest period of deposition. 
Calculus has torn cementum with it from the root surface. Notice the eosinophilic staining 
in the regions of strongest attachment. (Magnification, x90; reduced \%.) 

Fig. 4.—A, Level 4. Notice similarity to Level 2; calculus is attached to cementum 
and torn within itself. B, Level 5. Calculus is attached through medium of cuticle which 
is again in evidence but shows signs of dissolution (see Fig. 5). OC, Level 6. Attachment 
at the most apical level of the deposit. Cuticle is intact and detached with calculus from 
cementum (see Fig. 6). (Magnification, X350; reduced %.) 
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Level 5.—Below this the cuticle was again in evidence but showed signs 
lisorganization and erosion of the surface next to the caleulus (Figs. 4, B 
5). Here the caleulus again tore within itself, leaving a thin layer 
erent to the euticle and the cuticle itself firmly adherent to the cementum 


ig, D). 


Fig. 5. Fig. 6. 
B. Notice the commencement of dis- 


Fig. 5.—Level 5. Higher magnification of Fig. 4, 
A, 


lution of the cuticle. The calculus has torn within itself rather than from the cuticle. 
Calculus, B, cuticle. (Magnification, «800; reduced 1.) 


Fig. 6.—Level 6. Higher magnification of Fig. 4, C. A, Calculus firmly adherent to 
attached calculus lifted from cementum surface. B, Area inter- 


intact cuticle. Cuticle with 
mediate between Level 5 and Level 6 showing transition between attachments at these levels 
Magnification, «800; reduced \.) 

Level 6.—At the most apical level of the caleulus deposit the picture re- 
sembled that at the most coronal level; the cuticle was intact, the calculus 
firmly adherent to it, and both calculus and cuticle tore as one piece from the 
cementum surface (Figs. 4, C and 6, A). 


Discussion 


It would seem from these observations that, during the deposition of 
in both the cuticle and 


appear to be both chemical and 
and their attachment to the re- 


caleulus on the tooth surface, alterations occur 
cementum, These changes, which would 
physieal, gradually weaken these tissues 
mainder of the tooth and cause them, in their altered state, to be bound to- 
gether firmly with the organic matrix of the caleulus deposit. 

The extent to which these changes take place and the ultimate strength 
f the resulting attachment of the caleulus appear to be dependent on the 
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length of time during which the calculus has been present at different levels, 
Thus, in the middle third of the deposit, where the caleulus was thickest and 
presumably had been formed for the longest period of time, the attachment 
was strongest and resulted in tearing of the cementum. Above and below this 
region, where the calculus became progressively thinner and had been present 
for a shorter period of time, the strength of the attachment became progres- 
sively weaker. 


’ Fig. 7.—Ground section showing a defect in dentine and cementum below cementoename!l 
junction filled with a calculus deposit. Notice the peculiar change in the dentine. The more 
highly calcified portions stand out in relief, suggesting some change in the more organic 
parts. (Magnification, x76.) 


The role of bacteria in the formation of calculus has been investigated by 
many workers. The results of these researches lead us to believe that fila- 
mentous organisms may be concerned in the mechanism of precipitation of 
mineral salts from saliva and also in the attachment of this precipitate to the 
underlying tooth tissue. However, it is not known how these bacteria attach 
the deposit so firmly and it is unlikely that bacteria themselves could adhere 
to cementum with a force sufficiently strong to result in the tearing of this 
tissue as described here. Moreover, although the histologic appearance of the 
calculus did not differ in other respects from that described by other workers,” ° 
it was observed that in the regions of strong attachment the organic matrix 
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\. the ealeulus was strongly eosinophilic, while in areas of weaker attachment 
was more basophilic. This suggests that, at the points of strong attach- 
nt, the bacteria were not in a viable state and the chemical nature of the 
trix was different. 

It would seem likely that metabolic activity of the bacteria alters first 
cuticle and then the cementum. These altered tissues then become blended 
h dead bacteria and protein material deposited from the saliva on the sur- 
e, resulting in a union which is extremely strong. It is also evident that the 
inge which takes place in cementum penetrates deeply into that tissue and 
s possible that it may eventually involve the dentine also. 
Some support for this belief is given by the appearance of the condition 
»wn in the ground section illustrated in Fig. 7. In this instance a defect in 
cementum and dentine at the cementoenamel junction has become filled 
ith ealeulus. The original nature of the defect is not known; there is no 
idence of caries. Beneath the calculus deposited in this defect the struc- 
ture of the dentine is altered considerably, leaving more highly calcified por- 

tions of the dentine standing out in relief. This would tend to indicate a 

change in the organic matrix such as has been postulated as occurring in 


cementum. 

The results of observations on material from one particular person cannot 
be regarded as indicating that this type of attachment occurs in every case. 
It is significant, however, that the changes mentioned occurred consistently 
and at approximately the same levels on all the teeth examined. This may be 


logically interpreted as showing that this is at least one of the possible mecha- 
nisms involved in the attachment of ecaleulus. It also lends some support to 
the observation of Riffle’ and others that caleulus-bearing cementum differs 
physically in consistency from normal cementum. This aspect is an important 
one requiring further investigation. 


Conclusions 


The observations reported here suggest that the deposition of calculus in- 
volves a physical and chemical change in the cuticle and the cementum as a 
result of which these tissues become blended with the organic matrix of the 
calculus and thus firmly united to it. 

The means by which tissues are altered in this way is not clear from 
these limited observations, but it would seem logical to postulate that bacterial 
activity is concerned in the process. 

It is apparent that the attachment of calculus to tooth tissue is, at least 
in this instanee, an extremely strong one and that it eventually becomes more 
than a mere surface deposit. 

In areas where the calculus deposit is thin and of shorter existence, the 
attachment is weaker than in those areas where it has been present for a 
longer period. The attachment is thus strongest in the thicker middle third 
of the deposit and becomes progressively weaker toward both the coronal and 
apical regions. 





FRANK R. SHROFF 
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Oral Medicine 


ERYTHEMA EXUDATIVUM MULTIFORME—STEVENS-JOHNSON 
SYNDROME 


A Case Report 


RAFAEL Lozano, JR., D.D.S., 


Crupap MANTE, TAMAULIPAS, MEXIco 
‘RYTHEMA multiforme can better be described as a clinical entity rather 
E than an etiological one. Hebra' mentions the most common form of 
erythema as idiopathic. It is an acute inflammatory disease characterized by 
benign, localized, cutaneous eruption with a recurrent tendency. It has a 
sudden onset preceded by general malaise, fever, sore throat, and a burning 
and itching sensation in the affected parts. 

The lesions first appear as round or oval maculae which soon become 
papular, vesicular and even ampullar. They have a tendency to become 
hemorrhagie. 

The localization of the lesions is characteristic: hands, feet, oral mucosa, 
and genitals. Sometimes they appear in other parts of the body. Conjune- 
tivitis also may appear and the corneal involvements are rare. 

The disease lasts from one to two weeks, and often the lesions leave dark 


brown stains which disappear after a time. 


Case Report 


The patient, a 31-year-old man of Caucasian ancestry, first complained of a sore 
throat, a burning sensation in the mouth, a slight conjunctivitis, and a slight swelling and 
hing in the hands and feet. Upon questioning, the first symptom he noted was a con- 
striction of the throat with consequent difficulty in swallowing. The next day the swelling 
in the hands and feet was noticeably augmented and a generalized stomatitis had 
appeared. He complained of severe itching in the extremities and genitals. His tempera- 
ture was 100° F. 

At this time he was given procaine penicillin, 400,000 U. every twelve hours; a bland 
mouthwash; and Benadryl, 20 mg., by hypodermic every twenty-four hours. 

By the third day he was unable to walk because of the severe swelling in his feet 
and the pain produced by the ampullae which practically covered them. The oral lesions 
had invaded the lips and had also extended throughout the oral mucosa, making talking 
mpossible. The genitals were one mass of hemorrhagic ampullae and the hands also were 
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covered with ampullae, although these were not hemorrhagic. The conjunctivitis was 
worse and the fever had produced a temperature rising up to 102° F, The same therapy 
was continued and, in addition, Aureomycin troches were given, one every two and one- 
half hours. 

After five days, since there was no improvement, the therapy instituted was dis- 
continued and Aureomycin was given by mouth, 250 mg. every four hours, After two 
days of this treatment, the lesions began to improve and the patient was able to walk 
about and to talk a little. The genitals were still painful, but the lips were practically 
free of the lesions, even though there still remained some large circular erosions in the 
oral mucosa. The conjunctivitis was much improved. 

The Aureomycin was discontinued after four days, and ten days after the lesions 
first appeared the patient was able to work again. The feet, hands, tongue, and penis 
were somewhat sore, but this did not greatly interfere with his work. 

Three months later, almost to the day, he again experienced that peculiar con- 
stricture of the throat and he was hospitalized immediately. The same pattern was re- 
peated, only this time the lesions also appeared in the elbows. It was decided to institute 
a symptomatic therapy: Aureomycin (orally), 250 mg. every four hours, and 4 c.c. Solu- 
Salvarsan by hypodermic injection every four days. It was decided to give Solu-Salvarsan, 
because it has been very effective in combating all types of aphthous lesions, and the 
Aureomycin for the possible complications. After twelve days, the patient was able to 
report for work, even though the lesions in the hands, feet, mouth, and genitals were 
present but gradually disappearing. The Aureomycin was given for six days and he re- 
ceived three injections of Solu-Salvarsan. The lesions persisted for about a month but 
did not interfere with his work. 

After three months, and a half-hour after eating a small piece of tinned sardine, he 
again experienced the constricture of the throat and was again hospitalized. This time 


the therapy instituted was ACTH, 25 mg. by hypodermic injection every six hours. Also 


a bland mouthwash was given. Even though the lesions were of the same intensity as 
in the two previous attacks, they began to recede sooner: eight days after onset. 

Three months later the patient was hospitalized again with the same symptoms as 
previously. This time only cortisone was given (50 mg. orally every four hours), excluding 
every other therapy, even mouthwash. The recovery was dramatic. All the lesions were 
arrested and began to recede rapidly after five days. The cortisone was discontinued 
after a week, The lesions were not as painful as before. 


Discussion.—The patient had a history of recurrent aphthous stomatitis which first 
appeared after an attack of typhoid fever in June of 1935. He had suffered from 
stomatitis continuously until 1949, when it had disappeared completely and had not re- 
turned, after a series of eight injections of Solu-Salvarsan. He had an attack of erythema 
nodosum in 1947. As he is a universal blood donor and gave blood regularly every 
month or so, he was obliged to have Kahn and Mazzini tests every month from 1939 up 
to 1949. The tests were negative every time. He does not donate blood anymore, as the 
only two times he gave blood after the last attack of erythema multiforme, the persons 
receiving the blood had serious shock with generalized dermatitis. 

There has been no recurrence of erythema multiforme since the last attack, which 
was two and one-half years ago. 

Since recovery was so markedly swift on using cortisone, it leads one to believe that 
perhaps this may be the medicament best suited to combat the disease, since no other 
therapy seems to shorten the course of this type of erythema. 


Summary 
A ease report is presented of erythema exudativum multiforme, or 
Stevens-Johnson syndrome. 
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The lesions appearing in different parts of the body can be said to have 
n of equal severity. 

The recurrence of the disease took place with significant regularity and 
not be attributed to an allergie factor except in one instance. 

Cortisone seemed to have given definite results in the treatment of the 


ease. 
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ERYTHEMA MIGRANS AFFECTING THE ORAL MUCOSA 


B. E. D. Cooke, F.D.S., M.R.C.S.(Ena.), L.R.C.P.(Lonp.), LoNDoN, ENGLAND 


S FAR as I am aware, erythema migrans so far has not been reported on 

the oral mucosa, apart from on the tongue where it not uncommonly oe- 

curs and is known as geographical tongue. Furthermore, I have been unable 

to trace a photomicrograph illustrating the pathology of erythema migrans 

at all. For fascinating accounts of the varying patterns in this condition the 
reader is referred to F'ox* and Butlin.’ 


Case Report 


The patient was a Maltese man, aged 30 years, a student whose only com- 
plaint was an occasional sore tongue on eating oranges. This condition had 
been present for four years. 

Clinical examination revealed the teeth and gingivae in good condition. 
The patient maintained a high standard of oral hygiene. The tongue was of 
the congenital fissured variety. The deep, soft, longitudinal fissures were lined 
with papillae. 

During the year that this patient has been observed, erythematous areas 
up to 2 em. diameter, each surrounded in a horseshoe manner by a slightly 
raised, buff-coloured, serpiginous margin, have occurred at varying intervals 
in the fissures of the tongue (Fig. 1), the lateral margins and tip of the tongue 
involving both the dorsal and ventral surfaces (Fig. 2), the floor of the mouth, 
the soft palate (Fig. 3), and the mucosa of the lower lip (Fig. 4). Each lesion 
would reach a maximum size in about two weeks and then would fade away. 
When the lateral margin of the tongue was involved, imprints of adjacent 
teeth were noted as a result of the associated edema. 

The patient’s associated medical history consisted of keratosis pilaris of 
his buttocks and the outer aspect of his arm. 


Investigations.— W assermann and Kahn tests were negative. Nothing ab- 
normal was seen in epithelial scrapings from the affected areas. Swabs were 
taken from the fissures of the tongue but, on aerobie and anaerobic culture, 
only a scanty growth of Streptococcus viridans was obtained. 

A biopsy specimen of the lesion to the left of the midline on the lower lip 
was taken. The advancing edge showed an acute, localized, inflammatory re- 
action with capillary dilatation and neutrophil polymorphonuclear infiltration 
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Fig. 6. 


Fig. 5.—Labial mucosa. Acute inflammatory reaction in the superficial corium and over- 
lying epithelium with dilated capillaries and a neutrophil polymorphonuclear infiltration. The 
epithelium shows marked spongiosis with its surface covered with degenerating epithelial cells 
and polymorphonuclear leukocytes. Hematoxylin and eosin. (Magnification 130.) 

Fig. 6.—Labial mucosa. The center field shows acute inflammatory reaction in the super- 
ficial corium and overlying epithelium with dilated capillaries and a polymorphonuclear infil- 
tration. Right field shows normal epithelium and corium. Left field shows the corium in- 
filtrated with lymphocytes and plasma cells. Hematoxylin and eosin. (Magnification, x65.) 
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-eorium. The overlying epithelium was infiltrated with polymorphs and 
was a marked spongiosis and degeneration of the superficial prickle 
Fig. 5). 

Where the acute reaction had subsided, the epithelium was normal but 

lay a ecorium infiltrated with plasma cells and lymphocytes, containing 

ed eapillaries. The mucosa just in advance of the edge was normal in 

aranece (Fig. 6). 


Discussion.—Clinically, the lesions on the labial, palatal, and lingual mu- 

looked and behaved alike in every respect. The histopathology of the 
sy specimen from the lower lip was similar to that found on the tongue 
eseribed by Prinz and Greenbaum,‘ who say that the outstanding features 
he histopathologie picture of wandering rash are always confined to the 
erficial layer and that they are primarily characterized by infiltration and 
formation of an exudate. Histologic examination of the geographical 
gue by Parrot® showed a thickening of the epithelium and an inflammatory 
ilar infiltration in the papillary and sub-papillary layer of the corium. 
The common association of erythema migrans with a congenitally fissured 
cue suggests that the former may be a reaction to organisms harbored in 
fissures. This reaction is nonspecific, acute, and inflammatory, but so far 


the cause remains speculative. 
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[ wish to thank Professor M. A. Rushton for permission to publish this case history, 
I am grateful to the Department of Dental Photography and to Mr. J, E, Hutchinson 
the photographs and photomicrographs. 
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Oral Pathology 


INVESTIGATIONS INTO THE PATHOGENESIS OF DENTAL CARIES 
H. R. Suuiivan, D.D.Sc., SypNEy, AUSTRALIA 


F geese sein a great amount of investigation has been directed toward the 
problems concerned in the initiation of carious lesions in teeth, there 
is still great diversity of opinion in the matter. Undoubtedly, the extreme 
degree of calcification of the enamel and the difficulty of preparing such a 
tissue for microscopic examination have helped to perpetuate this state of 
affairs. 

This article reports the results of a series of investigations into the 
histopathology of carious lesions and of some attempts to study the effects 
of acid upon normal enamel. Certain mechanisms which may operate during 
the formation of carious lesions are discussed. 


Part I. A Srupy or Earty Carious LESIONS OF THE ENAMEL 
Introduction 
Previous investigations of my own'? and the observations of Sognnaes 
and Wislocki* indicated that a study of carious lesions by histochemical means 
might be profitable. To that end methods were sought which could be con- 
sidered sufficiently specific to allow us to assume the results to be valid. 


Materials and Methods 


In an attempt to avoid some of the artifacts inseparable from the prepara- 
tion of ground sections, histochemical tests were carried out on extracted 
teeth showing early carious lesions which were then gently polished and 
examined microscopically by direct illumination. However, thinly ground 
sections and decalcified sections were also prepared and, after being sub- 
jected to histochemical reagents, examined microscopically by transmitted 
light. 


Materials.—Teeth to which no antiseptic had been applied during their 
extraction were collected and, after superficial debris had been rapidly re- 
moved with dilute hydrogen peroxide, were stored in a refrigerator at 4° C. 
The teeth were examined as soon after extraction as practicable and any 
tooth that had a small lesion on a smooth enamel with no loss of continuity of 
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surface was set aside for further investigation. Those teeth which, upon 
ination under low magnification, were found to be free of lesions and of 
bservable anatomic defects were kept for preparation as normal controls. 


tha 


eXé 


an 


pg oe 

|. Preparation of teeth: All teeth were cleaned of any remaining debris 
eht seraping and gentle washing in cold water, care being taken to avoid 
interferenee with the lesion. Depending upon the type of preparation, the 
allowed for the different reactions in the staining techniques varied; 
therwise, their treatment was identical. The majority of teeth were stained 
arious histochemical methods and examined by direct illumination.’ 
From other teeth, ground sections were prepared by similar staining methods 
and examined by transmitted light. A third group of teeth were decalcified 
in ‘he manner suggested by Brain‘ in order to retain the organic matrix of 
the enamel; sections were treated with histochemical reagents and examined 
by transmitted light. 

B. Histochemical techniques: Metachromasia was investigated by a method 
similar to that deseribed by Wislocki and Sognnaes.*:* The specimens were 
fixed in 4 per cent aqueous basic lead acetate for twenty-four hours followed 
by postfixation in 10 per cent neutral Formalin for another twenty-four hours. 
They then were stained with 0.5 per cent toluidine blue in 5 per cent alcohol 
and examined microscopically by yellow light. 

Basophilia was investigated by submitting specimens to Zenker’s fixative 
for twenty-four hours and then placing them either in a 0.0005 M solution of 
methylene blue in a buffer solution of pH 2.5, as suggested by Pearse, or in a 
| per cent solution of methylene blue in a buffer solution of pH 2.5. 

Polysaccharides were stained by a variety of methods. Some specimens, 
after being fixed, were placed in a freshly filtered 1 per cent aqueous solution 
of Alcian blue. Others were stained by the method described by Hale,’ using 
dialyzed iron and acid ferrocyanide. However, the main method used was 
the periodie acid-Schiff reaction. After considerable investigation, the fol- 
lowing method* was finally adopted: the fixed specimens were subjected to 
the action of a saturated solution of dimedone in 15 per cent alcohol. 
Acetylation in a solution of acetic anhydride and pyridine (40-60) was fol- 
lowed by treatment with 0.1N potassium hydroxide. Thereafter they were 
treated as suggested by Hotchkiss.* 

Proteins were stained by diazotization followed by coupling with a 
phe nol. All materials and reagents were cooled in an ice bath. The speci- 


*The reasons for using blocking agents prior to the usual periodic acid-Schiff reaction 
were several. In the staining of whole teeth by the periodic acid-Schiff reaction alone it 


was found that the root, any remaining debris, and broken or crushed surfaces of enamel 
all stained in addition to carious lesions. Rogers® mentions the diffuse red staining which 
occurred in his sections of bone and teeth when treated by the unmodified method and he 


eliminated this by the use of hydroxylamine. In preliminary studies, however, I found that 
dimedone (5:5 dimethylcyclohexane 1:3 dione) was a more suitable blocking agent for my 
purposes. By acetylating and then treating the tissues with potassium hydroxide, any amino 
or alkylamino substituents of 1,2 glycols were blocked.” The possibility of a carry-over of 
periodate by the more readily available calcium salts, as suggested by Hotchkiss,* may have 
been responsible for the slight color which developed in areas of fracture or injury to the 
enamel (for instance, crushing by exodontia forceps). However, while the technique described 
above resulted occasionally in a slight pink color in some of these sites, its intensity was 
in no way comparable with that which developed in a lesion. Unless the color was quite 
deep, it was not accepted as being indicative of the presence of polysaccharides. 
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mens were then placed in a solution of 0.05 per cent tetrazodianisidine in 2 
per cent Veronal and after thorough washing in diluted Veronal buffer (three 
changes) were placed in a 0.1 per cent solution of B-naphthol in a 0.5 per cent 
solution of Na,CO;. Because of the insolubility of B-naphthol in water, the 
specimens were then washed in 70 per cent alcohol to remove the excess of 
the reagents. 

Some undecalcified specimens were subjected to a modified Gram’s stain.” 
After immersing in aniline gentian violet, they were placed in Gram’s iodine, 
then washed in aleohol. No counter stain was applied. 


Observations 


The decalcified specimens were not very satisfactory. They were value- 
less for the examination of lesions in the enamel, but they were useful in con- 
firmatory studies of normal enamel. 


Metachromasia.—Attempts to observe metachromasia were made in de- 
ealcified sections and in ground sections by transmitted light. Neither normal 
nor carious enamel displayed metachromatic properties so unequivocally that 
the possibility of their being artifacts could be eliminated. 


Basophilia.—In decalcified sections of normal enamel, the prism sheaths 
were strongly basophilic (Fig. 1) and there was some indication of the 
existence of a basophilic ground substance in certain areas. In undecalcified 
sections it was difficult to detect signs of basophilia in the normal enamel. 
However, certain areas of undecalcified but apparently hypocalcified enamel 
were stained blue (Fig. 2). 

Lesions within the enamel stained vividly (Fig. 3). Any remnants of 
plaque material were likewise a bright blue. The staining was general 
throughout the whole of the lesion, but it was difficult to decide which particu- 
lar structures were stained. 


Polysaccharides.—Specimens treated by Hale’s method did not stain, but 
those treated with Alcian blue developed a bright blue color in carious 
lesions. The staining appeared to be generalized and not related to any 
particular enamel structure. However, neither of these stains was considered 
sufficiently specific for any reliance to be placed upon the interpretation of 
their results. 

Specimens stained by the periodic acid-Schiff reaction showed some of 
the most interesting results. The solutions necessary for this reaction were 
too acid to allow satisfactory results to be obtained from the fragile decalcified 
sections of enamel. However, in the undecalcified sections (examined by both 
direct and transmitted light) the results were good. Normal undecaleified 
enamel did not stain, but in certain areas, apparently hypocalcified (Figs. 4 
and 5), the lamellae, tufts and prism-sheath areas* stained brightly. 





*The phrase “prism-sheath area” is used to indicate the prism sheaths and/or the inter- 
prismatic substance. In these observations I could not distinguish between the two structures. 
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‘arious lesions in the enamel and plaque material became bright red. 
Examination of the lesions in different places by direct light revealed that 


superficially the red stain penetrated through the full thickness of the prisms, 
thus giving an appearance of homogeneity to the staining of the lesion (Figs. 
Fig. 1. 





Fig. 2. 


f Fig. 1.—Decalcified normal enamel stained with methylene blue, pH 2.5, and fixed in 
Zenker’s fluid. The prism sheaths have stained blue. 

_ Fig. 2.—A ground section of normal enamel stained with methylene blue, pH 2.5, and 
fixed in Zenker’s fluid. The area of apparently hypocalcified enamel has stained blue. 


11 and 12). In the parts of the lesion farthest from the enamel surface, how- 
ever, the prisms were unstained but the prism-sheath areas still stained deeply 
(Figs. 6 and 7). Transverse sections showed that the striae of Retzius played 
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Fig. 4. 


Fig. 3.—A ground section of a carious lesion in enamel and dentine stained with 
methylene blue, pH 2.5, and fixed in Zenker’s fluid. The entire lesion has stained an intense 
blue. 

Fig. 4.—A ground surface of normal enamel stained by the Hotchkiss method and 
photographed by incident light. The lamellae have stained brightly. 
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an important part in controlling the configuration of the lesion. Often a 
lesion would be stained homogeneously to a certain level, which coincided with 
the position of a stria, but below that level only the prism-sheath areas were 
stained. The general appearance was constant, whether the lesions were 


superficial or deep. 


Fig. 6. 


Fig. 5.—A ground surface of enamel stained by the Hotchkiss method and photographed 
incident light. The area is apparently hypocalcified and the alternate Hunter-Schreger 
have stained red. 

Fig. 6.—A ground surface whose plane passes through an early carious lesion in enamel 
Stained by the Hotchkiss method and photographed by incident light. The entire lesion has 
Stained red. At its innermost extremity the prism-sheath areas have stained, while the 
prisms have remained unstained. 
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Proteins.—In the decalcified sections of normal enamel the pink color 
seemed to extend throughout, indicating that the occurrence of organic ma- 
terial may not be confined to the more generally recognized protein structures 
(Fig. 8). 


= 


Fig. 7. 


Fig. 8. 


Fig. 7.—Another enamel surface prepared and stained similarly to that shown in Fig. 6. 
The very early carious lesion has again stained and the early staining of the prism-sheath 
areas is plainly seen. The debris above the lesions in Figs. 6 and 7 is the bonding material 
used in the preparation of the sections for examination by incident light. 

Fig. 8.—Normal enamel after decalcification, diazotization, and linking with f-naphthol. 
The organic remnants have stained pink. 


Undecalcified specimens were not very satisfactory. Surface debris and 
major organic structures, such as lamellae and tufts, were stained. However, 
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in carious lesions the staining was diffuse and the reaction of the individual 
structures could not be ascertained. 

some presumably hypoecalcified areas in undecalcified sections of normal 
el, stained by a modified Gram’s stain, showed a staining pattern similar 
to that observed in hypoecalecified areas of enamel subjected to the periodic 


acid-Schiff reaction (Figs. 9 and 10). 
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Fig. 10. 


Fig. 9.—A ground surface of an area of apparently hypocalcified enamel stained by a 
iodified Gram’s method and photographed by incident light. The prism-sheath areas have 
ned most deeply. 

Fig. 10.—A ground surface of apparently hypocalcified enamel stained by a modified 
im’s method and photographed by incident light. The prisms are seen in longitudinal 
tion. Compare the staining of the prism-sheath areas with those in Fig. 7. 
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Part Il. THe Krrecr or Ditute MINERAL Acips UPON NORMAL ENAMEL 
Introduction 
In order to determine whether certain mechanisms are operating during 
the earliest stages of enamel destruction, it seemed desirable to observe the 
effect of dilute mineral acids upon normal enamel and to study some of the 
substances thus removed or left in an altered condition. This involved the use 
of both histochemical and biochemical techniques. 


Materials and Methods 

Six noncarious teeth were examined with the aid of a dissecting micro- 
scope to insure the absence of any defects. They were then cleaned by brush- 
ing with pumice and water. Areas of sound enamel were demarcated with 
pencil and the remainder of the tooth was covered with black Apiezon wax. 
The specimens were then washed thoroughly in sterile distilled water and each 
was placed in a separate test tube. A control was set up by making a ball 
of black Apiezon wax approximately the size of a tooth and likewise placing 
it in a test tube. A stock of 10°N hydrochloric acid (pH 5.0) was prepared 
and 10 ml. was added to each of the seven tubes. Twice daily the acid was 
removed and replaced by an additional 10 ml. The used acid was retained, 
keeping and pooling the successive portions from any given tube in a separate 
flask containing a few erystals of thymol. The experiment, which occupied 
a period of approximately eleven weeks, was continued until 1 liter of acid 
had been applied to each tooth and to the control. Each pooled sample of 
acid was then dialyzed for forty-eight hours against running tap water and 
concentrated i vacuo to a volume of less than 5 ml. This concentrate was 
hydrolyzed with concentrated hydrochloric acid and tested for the presence 
of glucosamine by the method of Elson and Morgan.'* <Any color that 
developed was measured by means of an EEL colorimeter, using a No. 625 
green EEL filter. 

The wax was carefully removed from the teeth at the end of the experi- 
ment and the experimental area of enamel on three teeth was tested for the 
presence of polysaccharides by the periodic acid-Schiff reaction and on the 
other three teeth for the presence of protein by subjecting them to diazotiza- 
tion and coupling with B-naphthol. 

Observations 


The Solutions.—The six acid hydrolysates, when tested for the presence 
of glucosamine, caused deflections varying from 2.5 to 5 units on the scale of 
the EEL colorimeter. The acid applied to the wax control and the blank gave 
no deflection. Calibration with standard solutions of glucosamine similarly 
diluted indicated that a deflection of 3.5 units represented 0.01 mg. glucosamine. 


The Teeth.—The portions .of the enamel which had been exposed to the 
dilute acid appeared macroscopically to have suffered no loss of surface con- 
tinuity, but the surfaces were whitened and apparently decalcified. These 
areas on three teeth that were treated by the periodic acid-Schiff reaction 
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somewhat pink. In view of previous experience with false positive 
ms, I am not prepared to accept this coloration as a reliable indication 


presence of polysaccharides. 

he teeth subjected to diazotization and coupling with £B-naphthol 
ped a pink tint over the areas of altered enamel, while the remainder 
instained. Again, although the results are suggestive, they are not 


ently clear-cut to be convincing. 


Part LIL. GeNeERAL Discussion 


‘efore attempting to evaluate observations made on carious lesions, it is 
sary to know the composition and structure of normal enamel, including 
istribution of the various anatomic structures and chemical substances 
vhout it. We need not be concerned here with the inorganic substance 
ich as with some of the organie substances. The work of Scott and 
ates“ and of Sognnaes and his co-workers” indicates that organic 
ial is distributed throughout the enamel in a far more general fashion 
was previously believed. Their observations are supported to a certain 
extent by the appearance of my decalcified sections of enamel after diazotiza- 
tio It is misleading, however, to group together all organie substances in 
the enamel as though they all were of the same chemical nature. Those 
demonstrated by Sognnaes and his associates’ in thin decalcified sections be- 
long to the insoluble structural proteins and are probably some form of 
keratin. These are the unreactive organic substances seen in any sections of 
decalcified enamel and are the main constituents of the basic structure of the 
(ts, lamellae, prism sheaths, and possibly intraprism fibrils. Organie ma- 
terial of a different nature occurring as ground substance is also undoubtedly 
present. Frisbie and his co-workers'’ referred to ‘‘the hyalinized rod,’’ while 
Wislocki and Sognnaes® reported the widespread occurrence of an acid muco- 
polysaccharide in ‘‘the organic matrix of the enamel tufts, lamellae and 
Schreger bands as well as in the interprismatic substance, enamel sheaths 
and eross striations’’ (of the prism proper). Pineus,'’ Stack,'* and Sullivan* 
have reported the presence of a mucoprotein in normal enamel. It is difficult 
to demonstrate the presence of this substance by histochemical means in 
in normal undeecaleified enamel, but it can be seen in certain sites’ within the 
enamel when it is hypoecalcified. Here, because the structures are not so 
completely masked by calcium salts, their reaction with dyes becomes visible : 
they stain brightly with Gram’s stain, with the periodic acid-Schiff reaction, 
and with acid solutions of methylene blue. Such observations seem to show 
that the ground substance, despite its apparent tenuousness, is widely dis- 
tributed throughout the enamel but that it is either chemically bound to the 
calcium salts or else its presence is usually masked by the enormous pre- 
ponderanee of insoluble calcium salts. Engel'’ reviewed the literature econ- 
cerning the presence of glycogen and carbohydrate and protein complexes in 
developing dental tissues. He demonstrated the presence of an acid-soluble 
carbohydrate-protein complex in the developing enamel matrix and considered 
its presence ‘‘particularly significant for the understanding of the patho- 
genesis of dental earies.’’ 
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It may be assumed, then, that normal enamel is composed of inorganic 
salts, keratin-like proteins, and a ground substance resembling a mucoprotein, 
the organic substances being either free or bound to calcium salts. If these 
assumptions concerning the basic structure of enamel are accepted, it would 
appear that the initial step in the formation of a carious lesion must involve 
(1) the dissolution of inorganic salts, (2) the destruction of free keratin or 
mucoprotein, (3) the breaking of a calcium proteinate complex as an inter- 
mediate stage leading to the removal of calcium ions or mucoproteins, or (4) 
some combination of these processes. So far, there is no unequivocal evidence 
as to the cause or the manner of this initial breakdown of enamel. 

Sognnaes and Wislocki* interpreted their results as indicating that carious 
lesions are initiated by demineralization followed by a depolymerization of 
the acid mucopolysaccharides, and they describe the disappearance of a baso- 
philic reaction in the innermost parts of a lesion. They interpret this as 
being indicative of the depolymerization of acid mucopolysaccharides in that 
area. However, it is interesting to note that, when describing one of their 
figures, they speak of intensely basophilic material which ‘‘seems to be 
extending inward between the prisms.’’ They believe this material to contain 
microorganisms but offer no evidence in support of this view, which is at 
least open to doubt because other substances (for instance, dried films of 
sterile saliva) will stain intensely with methylene blue at low pH. Egyedi*’ 
has recently suggested that the glycogen in enamel may play an important 
role in the etiology of dental caries, but his experimental observations con- 
flict with those of other workers. 

I have reached rather different conclusions from those of Wislocki and 
Sognnaes. On submitting enamel lesions to the periodic acid-Schiff reaction, 
the entire lesion stained red, indicating the presence of mucopolysaccharides. 
This, linked with the observation that the lesions are also basophilic, would 
indicate that there is a concentration of acid mucopolysaccharide at this site. 
The possibility that the presence of these substances is due, at least in part, 
to permeation of the lesion by saliva or that they are of bacterial origin can- 
not be disregarded. Ilowever, it does seem unlikely that such complete per- 
meation would occur, even to the very spearhead of the carious process, when 
one considers the large size of the molecules involved. 

My sections of lesions stained by the periodic acid-Schiff method likewise 
reveal a change between the prisms and this is the earliest sign I can detect 
of any change in the enamel. I have interpreted this as an unmasking of the 
acid mucopolysaecharides, either by the removal of calcium salts or by the 
release of the mucopolysaccharides from a calcium proteinate complex. Rubin 
and Howard,”' whose investigations were carried out on bone and calcified 
cartilage using the periodie acid-Schiff reaction and metachromatic staining, 
reported that they were able to demonstrate the presence of metachromatic 
staining material, provided .the sections were decalcified before staining. 
They suggested that this is ‘‘evidence that the dye-binding groups are inter- 
fered with and perhaps combined with calcium ions or a calcium compound in 
the undecalcified state.’’ By means of the periodic acid-Schiff technique, they 
also observed that there is a great increase in the staining at the zone of 
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tion between the nonealeified and the calcified tissue. They believed 
this was due ‘‘to a change in the state of concentration of acid muco- 
echarides coincident with the onset of calcification.” They also deseribed 


tra 
thi 


po 


Fig. 11. 


_ Figs. 11 and 12.—Ground surfaces of an early carious lesion stained by Hotchkiss 
method and photographed by incident light. The areas illustrated lie in planes at right angles 
to each other and are superficial to those areas in which only the prism-sheath areas stain. 
The staining of these areas appears similar to the “zones of carious degeneration” of 
Bodecker and the areas of altered enamel of Manley and Hardwick. 
the reverse process whereby some epiphyseal cartilage was treated to remove 
the caleified salts and thus to disclose a metachromatic substance. Further, I 
have observed that in deealeifying bone quite a high concentration of muco- 
polysaccharide can be recovered from the deecaleifying fluid. 
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Hardwick and Manley** have described a zone of altered enamel which 
they believe to be the first sign of change in the formation of a carious lesion, 
They also have reproduced some of Bodecker’s photomicrographs which are 
very similar to their own. However, I have been unable to distinguish any 
change earlier than that which is characterized by the staining of the poly- 
saccharides in the prism-sheath areas. l'urthermore, it is interesting to note 
that both Manley’s and Bodecker’s photomicrographs of zones of altered 
enamel indicate that the entire thickness of the prism is affected, whereas iy 
observations would indicate that this does not occur until the lesion is more 
advaneed (Figs. 11 and 12). 

Krom the observations just deseribed, it could be argued that the initial 
step in the production of a carious lesion is the breaking by acid of a ealeium 
mucoproteinate complex, thus releasing calcium ions and soluble mucoprotein. 
This is in conformity with my earlier observations’ that free calcium ions can 
be stained by alizarin red S in those sites believed to represent the earliest 
signs of a carious lesion. It was in order to test the possibility of such a 
release of an organie fraction that the effect on enamel of dilute mineral acids, 
at the lowest concentration believed to be capable of causing caries in vivo, 
was investigated. Because periodic acid-Schiff reaction spot tests for liquids 
were considered unsatisfactory, it was decided to determine the presence of 
mucopolysaccharide by seeking one of its constituents, glucosamine. All 
teeth exposed to this dilute acid showed signs of slight decalcification and the 
deealcifying fluids contained small quantities of glucosamine. The concentra- 
tion of mucopolysaccharide that might be expected on the treated surfaces of 
the teeth would be extremely small and tests for these substanees on the 
exposed enamel were inconclusive. 

This hypothesis has been tested further, using normal dentine in which 
there is a higher concentration of mucopolysaccharide and deealeifying it 
with a chelating compound (ethylenediaminetetraicetic acid) at pH 7.0 in- 
stead of acid. Again glucosamine was detected in the recovered decaleifying 
solution. 

It would seem reasonable, then, to postulate that the initial step in the 
formation of carious lesions in enamel is the rupture, probably by acids, of a 
mucoprotein-caleium complex in the prism-sheath areas and the subsequent 
removal of the constituent parts. This would allow the gradual and progres- 
sive penetration of acid coneomitantly with the removal of mucoprotein and 
caleium ions, resulting in the familiar pattern of a slow penetration and dis- 
integration of the enamel from without inward. 


Summary 

1. Early carious lesions in enamel were examined by direct and trans- 
mitted light. They were stained to detect the occurrence of metachromasia, 
hasophilia, polysaccharides, and protein. 

2. The lesions were basophilic and gave a positive periodie acid-Schiff 
reaction, indicating the presence of acid polysaccharides. In the deepest parts 
of the lesions, the prism-sheath areas were the first to react with periodie acid- 
Schiff reagents. 
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3. Evidence is presented which suggests that carious lesions may be 
iated by the rupture by dilute acids of a calcium mucoproteinate complex 
ch is removed in the first place from the prism-sheath areas. 

!. In order to test this theory, normal enamel was subjected to the action 
| liter of 10°N hydrochloric acid over a long period. The acid extract was 
yzed, concentrated, and then hydrolyzed. The hydrolysate gave a positive 


ction for glucosamine. This was considered to support the hypothesis set 


The photomicrographs illustrating this article were made by Mr. E, Slater, United Dental 
vital, Sydney. 
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DENS IN DENTE 


LEONARD 8S. FISHMAN AND JEROME FRIEDMAN, 
PHILADELPHIA, Pa, 


D'* IN DENTE simply means a ‘‘tooth within a tooth.’’ It is an abnor- 
mality of development in which the odontogenic organ has invaginated 
within the pulp chamber and at times the root canal also, producing the forma- 
tion of a second tooth structure within the tooth. 


Theories as to Etiology 

The following theories pertaining to this dental anomaly have been 
presented : 

1. The first detailed description of the phenomenon was published by 
Tomes in 1859. He said, ‘‘. . . If the section be a fortunate one we shall be 
able to trace the enamel as it is continued from the exterior of the tooth 
through the orifice into the cavity, the surface of which is lined more or less 
perfectly with the tissue. ...’’! Tomes, therefore, described the condition 
as an invagination of the enamel epithelium with a subsequent lingual pit. 

2. Busch claimed that the condition originates from two different tooth 
germs. He said ‘‘. . . in the outer tooth, the enamel has turned outwards but 
in the inner, inwards....’’ Moral, in 1918, disagreed with Busch, saying that 
it is not a fusion of two teeth, but that it is a product of one tooth germ. 
Most investigators nowadays are of the same opinion as Moral, but Wustrow 
maintains in addition that a complete isolation of the invaginated cavity takes 
place and that the cavity thus is not connected with the surface of the tooth.’ 

3. Euler claimed that this phenomenon was caused by developmental 
pressures during the growth period. Actually, this isn’t a separate theory in 
itself, but can be classified as a subdivision of the lingual pit theory.' 

4. Heretofore, all these theories indicated that the anomaly was a defect 
found in the coronal portion of the tooth alone. Further findings indicated 
that this condition can occur not only in the crown, but also in the radicular 
portion of the tooth. Broca quoted Tomes as calling the first type odontomes 
coronaire and the latter case odontomes radiculaires. De Jonge Cohen has 
described a form of dens in dente where the defect is located in the root and 
consists in an invagination of the dental tissues from the mesial side of the 


lower premolar. 


From the Temple University School of Dentistry. 
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l‘urther evidence to prove that dens in dente exists not only in the crown, 
also in the root is indicated by Swanson and McCarthy’s disagreement 
Orban. Orban said that it develops by a relative retardation in a growth 
portion of the enamel organ, possibly at or near the lingual pit, while 
ounding tissues continue to expand to grow in a peripheral direction. 
nson and MeCarthy stated very logically that, if this were so, then the 
el would end at the cementoenamel junction of the outer tooth.1 We 
e with Swanson and McCarthy (see case reports). 

>. A further thought involving ‘‘odontomes radiculaires’’ is its formation 
a cleavage of Hertwig’s epithelial root sheath. 

6. Some authors claim that a deep foramen caecum, dens in dente, and 

ntoma are actually all the same, but differ only quantitatively." 


Locations 


The most common occurrence of dens in dente in the dental arch is in 
the maxillary second incisor region. A factor that may have a definite bear- 
ing upon this loeale is that this tooth is often fissured on the lingual surface 
due to developmental defects. The maxillary central incisor region also is ¢ 
fairly common loeation of this phenomenon. It is rarely found in the mandible, 
although a few such eases have been reported. This condition is also rarely 
found in deciduous teeth.’ ? 

Cases have been reported of dens in dente in mesiodens (see case reports), 
one of these being a double dens in dente in bilateral rudimentary super- 
numerary central incisors.* 4 

The University of Indiana School of Dentistry, in a series of 2,452 routine, 
full-mouth x-ray pictures, found only thirty-one cases of dens in dente—all 
of which were maxillary lateral incisors. This percentage amounts to only 
1.26 per eent.® 

Histologic Characteristics 


The following characteristics apply to cases examined by many authori- 


1. Deep foramen caecum. 
Invagination lined with enamel and/or cementum. 
Compressed pulp chamber. 
Bendings of dentinal tubules in the invagination. 
5. Communication between the eavity of the invagination and the pulp 
chamber. 
6. Apex not normally closed. 
7. Outer enamel and dentine are not ineluded in the malformation as such. 
5. Enamel normally calcified at entrance orifice and rods run radially in 
relation to necrotic masses at orifice. 


9. Enamel, when lacking, causes nonformation of dentine. 
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10. At times inner cementum continues with cementum on outer surface 
of the root. 

11. Anatomically, the teeth vary in shape from normal to odontomatous 
InaSSes, 

12. Connection with the pulp takes place through neerotization of dental 
epithelium. 

Diagnosis 

Most cases show no ¢linieal symptoms, although some may show a pulpal 

pathosis. Often there is a periapical involvement, which is secondary to a 


pulpal inflammation. This is not due to caries. Radiolucencies can be located, 


at times, around the apex, which indieates the periapical involvement.'* 

The actual existence of dens in dente can be discovered only upon 
roentgenographie examination. Suspicion of this condition ean be aroused 
upon transillumination. 

Treatment 


“The communication between the surface of the tooth and the interior 
of the maxilla explains the periapical inflammation which is an aftermath of 
necrosis in the pulp. The infection starts in the debris of the enamel organ 
within the cavity of the invagination and spreads through the channels to the 
pulp chamber.’”! 

To treat this condition, the cavity ean be filled and a porcelain jacket 
crown, or other suitable crown, ean be placed over the tooth. This crown 
should be placed upon the tooth only when inflammatory conditions have sub- 
sided, and it should be inspected frequently, lest an acute exacerbation might 
oceur. 

No stress should be placed upon these teeth, as in orthodontics, crown and 
bridge, or prosthetic work. 

Case Reports 

Case 1.—The tooth involved was an upper left central incisor. There was a crown 
found on the tooth. Ultimately, a periodontal involvement occurred and, upon roentgeno 
graphic examination, the dens in dente was discovered. The tooth was extracted. 

Macroscopic Examination.—The crown was removed and the specimen was split through 
its long axis. The ‘‘tooth within the tooth’’ appeared, more or less cylindrical in form, 
occupying both the pulp chamber and the root canal of the outer tooth (Fig. 1, 4). 

Next, the split tooth was ground with a carborundum stone, and the ground specimen 
was examined under magnification (Fig. 1, B). Upon examination, the same tooth struc 
tures found in the outer tooth are also found in the inner one, that is, enamel, dentine, 
cementum, pulp chamber, and root canals. The inner pulp canal, by way of its own apical 
foramen, derived its nourishment by means of the common apical orifice, as is illustrated 
diagrammatically in Fig. 2. A lingual pit can he seen, demonstrating its derivation by an 
invagination during odontogenesis, 

Roentgenographic Examination—Upon examination of the x-ray picture, it could be 
definitely seen that there was a “tooth within a tooth.” This could be seen by the actual 


presence of a pulp canal in each tooth (Fig. 3). 





1, Sectioned specimen viewed by splitting tooth along its long axis. B, Ground section 
of same specimen. 


Fig. 3. 


2.—Diagrammatic view. oc, Outer cementum; JC, inner cementum; /D, inner 
OF, outer enamel; LP, lingual pit; JE, inner enamel; P, pulp canal; OD, outer 


Roentgenogram showing “tooth within a tooth.” 
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Case 2.—T'he second case is pictured in Fig. 4. The tooth was a supernumerary 
mesiodens, Upon roentgenographic examination, the dens in dente was discovered, The 
tooth was extracted. It was cylindrical in shape, and the inner tooth was seedlike in 
formation. 


Fig. 4.—Ground section of specimen. 


Fig. 5.—Diagrammatic view. C, Cementum; D, dentine; P, pulp chamber; EZ, enamel; LI’, 
lingual pit; 2’, inner enamel; D’, inner dentine; FP’, pulp chamber. 


Macroscopic Examination.—The tooth was split through its long axis, and the “tooth 


within a tooth” was located in the coronal portion. According to Broca’s terminology, 
this is a case of odontomes coronaire. 

The split tooth, containing the inner crown portion, was then ground down with a 
earborundum stone. This ground specimen was examined under magnification. The 
outer tooth contained the tooth tissues normally found in a tooth, while the inner 
“erown” consisted of enamel and dentine in their proper locale. The outer tooth possessed 
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ilp chamber and root canal, while the inner “crown” possessed only a pulp chamber, 
» the radicular portion of the inner tooth had not formed. This can be seen clearly 


Q. v- 
\ pit located on the incisal edge of the tooth can be seen in Fig. 4, thus demon- 
ting the possibility of its derivation by an invagination process occurring during 


togenesis. 


Fig. 6. 


Roentgenographic Examination—Upon examination of the x-ray picture, the presence 
this “erown within a tooth” could be seen. Also, the presence of pulp canals could be 
seen in each, that is, the pulp chamber and root canal could be seen in the outer tooth and 


pulp chamber could be seen in the inner tooth (Fig. 6). 


Summary 


From the foregoing discussion and ease findings, it is seen that dens in 
dente is a very interesting dental anomaly. The purpose of this article is to 
make the general practitioner cognizant of the fact that this condition does 


exist and that it ean affect clinical dentistry. 


We wish to thank William Rose, D.D.S., Scranton, Pennsylvania, for the use of the 
specimen in Case 1, Dr. Levenberg, Cheltenham, Pennsylvania, for use of the specimen in 
Case 2, and Dr. Frederic James, Professor of Oral Histology and Pathology, Temple Uni- 

ersity School of Dentistry, for the preparation of the ground specimens and for his 
nselfish cooperation in helping us to compile this paper. 
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Endodontics 


THE MOVABILITY OF VITAL AND DEVITALIZED TEETH IN THE 
MACACUS RHESUS MONKEY 


Ropert J. Hurerrner, D.D.S., M.S.,* New York, N. Y., AND 
Rosert W. Younc, D.D.S., Des Mornes, lowa 


HIE purpose of this experiment is to observe and compare structural differ- 

ences, if any, following the orthodontic movement of vital and devitalized 
teeth in the Macacus rhesus monkey. 

Much animal work has been done in the field of orthodonties but, as far as 
can be ascertained, no experimental work has been done concerning the his- 
tologic changes that take place during the movement of devitalized teeth. A 
knowledge relative to histologic changes, incident to induced movement, is im- 
portant to endodontists and orthodontists alike. 

A brief review of past work in the field of simple orthodontic movement 
must include the work of the pioneer, Albin Oppenheim, who, in 1911, reported 
the first thorough seientifie experiment on the movement of monkey teeth. His 
work, very precise and clear, involved the use of the plain expansion arch with 
ligatures. In 1925, following his lead, Johnson, Appleton, and Rittershofer' 
placed a lingual appliance in two Macacus rhesus monkeys. At the end of 
twenty-six and forty days, respectively, the animals were sacrificed. One side 
of each animal’s jaw had been kept as a control, and the other side contained 
the reeurve spring which gave tooth movement. The experiment demonstrated 
resorption and deformation at the apex of the root and also confirmed the work 
of Oppenheim. 

Continuing his research, Oppenheim,’ in 1935, further reported on tooth 
movement, this time in human beings, and compared the differences between 
results in animals and in human beings. It was his conelusion that the monkey 
responds differently, in some respects, when compared to man. It should also 
he noted that all the work of Oppenheim was performed on yital teeth only. 

In 1942, Steadman’s* résumé of the literature criticized root canal therapy, 
stating that the devitalized root acts as a foreign hody causing chronie irrita- 
tion, and that histologie sections of such resorptions show cellular pictures such 
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as are seen in the foreign body reaction of vital tissue. The author pointed out 
that the prognosis is unfavorable and that nothing could be done to stop the 
resorption of the root. It was also noted that after the root canal had been 
filled, the periodontal membrane often appeared indistinct in a roentgenogram 
and that, as a result of alternate resorption and repair oceurring on the root 
surface, the tooth probably would become ankylosed. 

These conclusions would eliminate the possibility of successful orthodontic 
movement of a devitalized tooth. However, the experiment to be described has 
demonstrated that the devitalized tooth does not act as a foreign body, that the 
root resorption is minimal and is the same as that in an orthodontically moved 
vital tooth, that the periodontal membrane is not indistinct, and that the tooth 
does not become ankylosed if orthodontic treatment is instituted directly after 
endodontic treatment. 


Experiment 


The Macacus rhesus monkey was employed for experimental purposes he- 
cause of the similarity of its dentition to that of the human being. The three 
animals utilized in this experiment were approximately 3 to 4 years of age, cor- 
responding to the human age of 12 to 18 years. Their average weight was about 
14 pounds. Animal <A, the oldest monkey, had fully erupted canine teeth; 
animal B, the youngest, did not have erupted canines; and animal C, the con- 
trol, had only partially erupted canines. 

Endodontic therapy was performed on the anterior teeth on the left side 
of the upper and lower jaws of each animal. The canals of the maxillary teeth 
were obturated, using gutta-percha in conjunction with Kerr root canal sealer. 
In the mandibular teeth, the silver point technique, with sealer, was employed. 
In both arches, the teeth were devitalized and the root canals filled by the pre- 
cise aseptic method as advocated by Sommer.‘ Bacteriologice cultures were taken 
with the rubber dam applied in order to insure complete sterility during the 
endodontic procedures. The teeth were then allowed to ‘‘rest’’ at least three 
weeks before orthodontic bands were applied. The reason for the three-week 
delay between the completion of the endodontic therapy and the initiation of 
orthodontic treatment was intentional. Since no periapical infection had been 
present at any time, we assumed that three weeks would be sufficient for the 
periodontal membrane to repair itself after endodontic instrumentation. At 
this point, animal C (the control) was sacrificed so that a picture could be had 
of devitalized teeth in a jaw before orthodontic movement had been initiated. 

The edgewise technique was employed for the movement of the teeth. In 
animal A (the oldest experimental animal), four first premolars were removed 
in order to insure enough room for orthodontic movement. In the ease of animal 
B, whose canines had not yet erupted, it was not necessary to remove the first 
premolars. 

Brass .020 inch separating wire was placed between all the teeth; ortho- 
dontie models and intraoral roentgenograms were taken, as in standard or- 
thodontic treatment. In each animal, we banded both arches (incisors and pre- 
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rs) by the direct band technique. Molar bands, however, were constructed 
e indirect method. In each arch, .007 inch coil springs were used as inter- 
ket eoil springs in order to provide equal forces between the teeth. There- 
the forces exerted on vital and devitalized teeth were the same. These 
springs exerted a force of 2 ounces as recorded by a Richmond tester. An 
inch steel round wire was used to ligate the brackets, and Thompson loops 
inserted just anterior to the molar sheaths. All the foregoing work was 
ormed under general anesthesia obtained by intramuscular injection of ap- 
imately 4.5 to 6 grains of phenobarbital. A drop of pure olive oil was 
ed into the eyes of each animal as soon as it had been anesthetized, and, as a 
entive measure, penicillin ophthalmic ointment was also placed on the eyes. 


Fig. 1. 


Fig. 2. 


Fig. 1.—Close-up view of animal B with edgewise appliance in position. 
Fig. 2.—Animal B. Side view. 


While under anesthesia, each animal received an injection of 600,000 units of 
penicillin G. Aureomyein, 250 mg., was incorporated in their daily diet. They 
were fed the Columbia University monkey diet and, in addition, were given an 
extra rich diet of fruits, vegetables, and milk, as well as vitamin preparations. 
While undergoing experimental treatment, all animals gained weight. 

In order to prevent the animals from destroying the appliances in their 
mouths, their hands and forearms were encased in plaster casts similar to those 
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worn for wrist fracture. Onee a week the appliances were adjusted; bands 
were recemented when necessary. After six weeks of active orthodontic treat- 
ment animal B was sacrificed, and at the end of eight weeks of similar treatment 
animal A followed. Prior to the termination of the experiment, photographs 
had been taken with the appliances in position (Figs. 1 and 2). After the ani- 
mals had been sacrificed, the appliances were removed and final models and 
radiographs were taken. 

In preparation for microscopic examination, the jaws were separated from 
the skulls and divided at the midline. In each ease, the four anterior blocks of 
tissue were then fixed in 10 per cent Formalin. After decalcification in 5 per 
cent nitric acid, the tissues were then cut into small squares for histologic mount- 
ing. The sections were dehydrated and embedded in celloidin and were cut at 
approximately 22 microns. They were stained in hematoxylin and eosin and 
mounted in balsam. The four anterior celloidin blocks of each animal were 
then cut in serial sections on a plane mesiodistally. A total of 120 slides was 
made, serving as the basis of the histologic findings. 


Observations 


In both animals A and B it was found that the gross movement of vital 
and devitalized teeth was equivalent under the application of equal pressures. 
It was observed that the greatest movement of 8 mm. was obtained by moving 
the canines of animal A into the alveolar area formerly occupied by the extracted 
first premolars. This gross movement was almost identical in both the vital and 
devitalized areas. 

Careful microscopic observations were made of the entire root areas of the 
devitalized teeth to determine whether or not root resorption or foreign body 
reaction was present. No foreign body reaction was found in any section, and 
root resorption was no different from that observed in vital teeth receiving the 
same orthodontic forces. Thus, the histologic findings showed that the vital and 
devitalized teeth responded similarly under the same conditions. 

It was concluded from these observations that all the vital and devitalized 
sections of orthodontically moved teeth showed the same qualitative changes and 
resultant tissue modifications. However, the quantitative observations of tissue 
changes were not uniformly demonstrated from one section to another. One 
must realize that, despite the fact that the same recorded force was applied 
with coil spring pressure to the teeth, the animals’ occlusion would influence 
the histologic results because of their premature occlusal contacts brought about 
by the repositioning of the teeth during movement. 

The normal teeth of control animal C, which had received no orthodontic 
treatment but had received endodontic treatment of only the left maxillary and 
mandibular anterior teeth, will be considered first. For the teeth that had 
undergone no endodontic treatment, the following was observed (Fig. 3) : 


A. Bone: The alveolar bone was continuous and exhibited a simple 
layer of compact bone. Spongy bone was evenly placed around the 
alveolar bone and appeared to be mainly in a longitudinal direction. 
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B. Periodontal membrane: The periodontal membrane varied 
slightly in thickness throughout the whole alveolus and in some in- 
stances showed slightly greater thickening at the apex. Periodontal 
fibers were easily seen. Here and there blood vessels were noted. 


C. Cementum: The cementum was evenly distributed. Rarely, 
slight eemental bays were seen, but they did not penetrate to the den- 


tine. 


Fig. 3.—Normal tooth structure. Animal C. Maxillary anterior teeth, right side. No 
rthodontic or endodontic therapy has been applied. 
/, Transseptal fibers of periodontal membrane; 2, alveolar bone; 3, periodontal mem- 
ine; 4, cementum; 5, dentine; 6, blood vessels. 
(Magnification, K33; reduced %.) 
For the teeth that had undergone endodontic treatment, no significant his- 


tologic changes in bone, periodontal membrane, or cementum were observed : 


A. Bone: The alveolar bone of the devitalized tooth was continuous 
and exhibited a simple layer of compact bone. No osteoclasts or osteo- 
blasts were present. Spongy bone appeared as in the normal untreated 
tooth. 
B. Periodontal membrane: Except for minute areas of hemorrhage 
at the apex, the periodontal membrane appeared the same as in the 
normal tooth. 
C. Cementum: The cementum of the devitalized tooth appeared 
the same as that of the normal tooth. 
. lhese findings clearly demonstrated that there are no significant histologic 
differences between vital and devitalized teeth, provided, of course, that the root 
canal procedures are carefully earried out by utilizing accepted endodontic 


4 


techniques, 
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Animals A and B had received endodontic treatment of the anterior teeth 
on only the left side of both arches and orthodontic treatment of all the anterior 
teeth of both arches. 

The following histologic results were observed in the vital teeth which had 
been moved orthodontically (Fig. 4) : 


A. Bone: On the side of compression, it was found in some sections 
that there was a loss of laminated bone throughout the whole length of 
the root. This type of bone loss was seen where there was strictly 
bodily movement of the tooth. Some of the orthodontically moved teeth 
also experienced a very moderate tipping action as well as bodily move- 
ment. In these cases, osteoclasts were seen throughout the formerly 


Fig. 4.—Animal B. Maxillary anterior teeth, right side. Orthodontic movement, but no 
endodontic therapy has been performed. 

1, Compression of the periodontal membrane; 2, resorption and repair of the cementum ; 
3, cementum; 4, osteoclastic activity; 5, osteoblastic activity; 6, tension of the periodontal 


membrane; 7, pulp. 
(Magnification, «33; reduced %.) 


i 


laminated bone. On the side of compression, the spongy bone beyond 
the lamina dura failed to disclose the osteoblastic activity and the laying 
down of new bone, which Oppenheim claimed was formed at right 
angles to the root to resist further orthodontic movement. 

On the opposite side of the alveolus, the side of tension, it was ob- 
served in some sections that long, laminated layers of new alveolar bone, 
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rich in osteoblasts, were being deposited. No osteoclasts were noted in 
this area. In some sections where there was severe stretching of the 
periodontal membrane, spicules of new bone were seen forming rapidly 
to close the wide area between the alveolar bone and the cementum. A 
rich blood supply was also noted in this area. 

B. Periodontal membrane: On the side of compression, the peri- 
odontal membrane was usually compressed to between one-half to one- 
third its former thickness. There was a marked loss of blood supply 
and fiber detail. Also seen were small areas of hemorrhage of petechial 
size. 

On the opposite side, the side of tension, in the instances where 
there was tooth tipping, elongation of the periodontal fibers was more 
marked than was the case where only bodily movement had occurred. 
Where there was tension, there was also a rich blood supply and much 
osteoblastie activity. It also appeared that the periodontal membrane 
fibers were attaching themselves to the newly formed bone. 


_Fig. 5.—Animal A. Section of mandibular teeth that have received endodontic and ortho- 
lontic treatment. 

i, Compression of the periodontal membrane; 2, tension of the periodontal membrane; 
, osteoclastic activity and resorption of the alveolar bone; 4, osteoblastic activity—new bone 
formation; 5, normal periapical bone—no foreign body reaction; 6, dentine and remains of 
root canal filling. 

(Magnification, x33; reduced %.) 

C. Cementum: Very little root resorption was found. The ce- 

mentum was thinner in some areas than in others, but the cemental bays 

that were seen were infrequent and rarely penetrated to the dentine. 

These bays were seen on the side of compression, and it was noted that 

repair processes were in progress in some of these bays. According to 

Oppenheim, cemental bays penetrating almost to the dentine were 

found in normal teeth. However, our sections of cementum of vital 


unmoved teeth did not uphold Oppenheim’s findings on this point. 
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In the case of the devitalized teeth which had been moved orthodontically, 
the following results were observed (Fig. 5) : 

A. Bone: On the side of compression, there were no significant 
histologie differences between vital and devitalized teeth. The same 
was found to be true for the side of tension. 

B. Periodontal membrane: No notable histologie differences were 
found between orthodontically moved vital and devitalized teeth. 

C. Cementum: The cementum of the devitalized teeth showed no 
significant histologic differences when compared to the cementum of the 
vital teeth. 

Discussion 


These findings are different in certain respects from those found by Op- 
penheim? and Johnson, Appleton, and Rittershofer.!. The differences may be 
explained by the fact that, while these investigators worked with the same kind 
of animal and were attempting to show tooth movement in their experiments, 
their control of movement was not nearly so precise as the control achieved in 


this experiment. 

The aforementioned investigators employed the labiolingual technique to 
obtain tooth movement. In order to evaluate their findings properly, one must 
first visualize the complex movements that are set up by the labiolingual ap- 
plianee. If the pressure of a labiolingual spring is applied to a tooth, a tipping 
action on that tooth will result. Though there may be a question as to where 
the fulerum is in this tipping movement, it is understood that the fulerum is in 
the root segment somewhere above the apical third and below the gingival third 
of the root. It follows, then, that on the apical third of such a tooth there will 
be a complex histologie picture on the side of tension, where both compression 
and elongation will occur as a result of tipping. 

Because of the difficulty in measuring finger spring pressure in the labio- 
lingual technique used by the previous experimenters, new investigators are 
faced with the immediate problem of determining the small, moderate, and ex- 
cessive forces used. Do some of their results actually represent undesirable 
conditions, such as root resorption and necrosis? 

Forces of interference must be reckoned with in the ultimate analysis of 
tooth movement. Those who have worked with the labiolingual appliance recog- 
nize not only the sensitivity of such an appliance to extraneous forces, but also 
the need for subject cooperation so that the appliance is not damaged. 

The appliance which we used brought some of these factors under greater 
control. An edgewise bracket was used on each of the banded teeth; a round 
edgewise arch wire was used and all the teeth were ligated to these arches. A 
careful attempt was made to set up the appliance with a minimal amount of 
pressure in inserting the arch wire. The brackets were carefully aligned, in 
view of the normally extreme angulation of teeth in the monkey. 

After the arch wire had been set in the brackets, it was removed and coil 
springs were inserted in the interbracket spaces. The use of a passive arch wire 
minimized any tipping action and made for a truer force in one direction. 
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The bracket of an edgewise appliance definitely minimizes the backward 
ine of the root. Histologic examination confirmed bodily movement of the 
and, in some instances, only moderate tipping. From our observations, the 
ne oeeurred, usually, in the middle third of the root and only rarely in 
ipieal third. 
The edgewise appliance afforded the opportunity of better controlled force, 
the coil springs which were used between the brackets could be adjusted and 
d with a Richmond tester. A standard force of two ounces, used in gen- 
orthodonties and conceded by most orthodontists to be a gentle to moderate 
. was used. Immediately this constant measurement eliminated the puzzling 
tion of what is gentle, moderate, and excessive force. The employment of 
dgewise technique, therefore, eliminated the additional complicating factors 
d by the previous experimenters. 


Conclusions 


i. This experiment on the J/acacus rhesus monkey demonstrated that there 
is no difference between orthodontically moved vital and devitalized teeth in 
their gross and histologie aspects, provided that the orthodontic forces are care- 
fully regulated and that the root canals have been sterilized, endodontically 
treated, and the periodontal membrane kept intact. 

2. No indication of a foreign body reaction was found at the apices of any 
of the devitalized teeth. 

In the absence of a similar experiment on human beings, one may assume 
that the experiment on this very closely associated animal may be compared 
with similar movement of vital and devitalized teeth in the human being, and 
that both vital and devitalized teeth of human beings and of monkeys respond 
in the same manner to orthodontic treatment. Clinical observations’ seem to 
confirm this assumption.* 

We wish to acknowledge the advice and assistance of Drs. Arthur C. Totten and 


Clifford L. Whitman of the Department of Orthodontics, School of Dental and Oral Surgery, 
Columbia University. 


References 


1, Johnson, A. L., Appleton, J. L., and Rittershofer, L. S.: Tissue Changes Involved in Tooth 
Movement, Int. J. Orthodontia 12: 889-898, 1926. 

2. Oppenheim, Albin: Orthodontic Therapy and Reality, Angle Orthodontist 5: 159-211, 1935. 

+. Steadman, 8. R.: Résumé of the Literature on Root Resorption, Angle Orthodontist 12: 
28-36, 1942. 

+, Sommer, R, F.: Essentials for Successful Root Resection, Am. J. Orthodontics and Oral 
Surg. 32: 76-100, 1946. 

5. Dietz, Vietor H.: Personal communication. 


Dietz,» who, for the past four years, has clinically evaluated the effect of orthodontic 
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with equal facility in adolescents during the first two years of orthodontic treatment. Later 
slight resorption and ankylosis may occur.” 





Research 


OBSERVATIONS CONCERNING THE DENTAL PULP IN 
TOOTH GERM TRANSPLANTS* 


Haroip 8. FLemine, D.M.D., M.Sc., D.Sc., New Haven, Conn. 


Introduction 


T HAS been observed repeatedly that the condition of the dental pulp has an 
important bearing on the biologie behavior of tooth germ transplants. Glass- 
tone,® ° with in vitro studies, and the present investigator, with in vivo trans- 
plantation, observed that whole, as well as parts of, tooth germs survived transfer. 
Further observations showed that isolated dentine and enamel can be formed 


in such transfers, once groups of particular cells have differentiated. This was 
not entirely dependent on ameloblasts’ and odontoblasts’ retaining their ana- 
The ultimate fate of such transfers may differ according 
Where morphology 


tomie relationships. 
to the state of the dental pulp following transplantation. 
of the pulp has been retained, anatomic form of developing tooth structures is 
likewise maintained. It has been stated recently that there is a paucity of 
information concerning the effect of systemic disturbances on the dental pulp 
in earies-free teeth.’ While these investigators observed pulpal changes of teeth 
in situ, it is my opinion that considerations of pulpal changes in explanted teeth 
are likewise important. Clinical trends in this direction are the basis for these 
beliefs. Therefore, information gathered with relation to the biologic behavior 
of the dental pulp under varying conditions of transplantation may help to 
determine why explants of teeth may be successful or may fail. Specifie con- 
sideration has not been given the role of the dental pulp in growth and develop- 


ment of these explants. 
Materials and Methods 


Tooth germs usually were obtained from embryos or fetuses of a known 
age. Homeoplastic and heteroplastic transplantations were made to selected 
sites in young adult laboratory animals of both sexes. Laboratory animals 
used were generally Norwegian white giant rabbits, open stock guinea pigs, 
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ice of either Bar Harbor or Rockland strains, and white rats. Technical 
lures for eye, brain, and axillary transplants have been described pre- 
‘152? These explants were allowed to remain at the transplantation sites 
irying periods, up to more than a year. More than 6,000 transfers of 
germs made under varying conditions have been reviewed for this presen- 


ost animals were sacrificed intermittently; the transplants were recovered 
xed, decalcified, sectioned, and stained. Hematoxylin and eosin stains 
ordinarily used. Masson’s and Bodian’s were among other staining 
ls employed. All sections were evaluated histologically. 


Results 


ransplants maintaining an intact pulpal area had a better blood supply 
when this area was not wholly maintained. Blood vessels were more numer- 

nd their lumina were usually filled, in untreated cases, but not engorged 
red blood cells. In these instances revisions of pulpal areas were slower 
ess extensive. Cellular changes closely paralleled those modifications ob- 

d in developing teeth in situ. After a period of growth, loose connective 
with fibroblasts, collagen fibers, and odontoblasts were usually observed. 
wing dentine formation, odontoblasts became less evident along the periph- 

y of the pulpal’ area and the number of connective tissue cells decreased, 
hile collagen fibers appeared more mature, becoming coarser and often closely 


packed in the entire area. In places within the interstices of this pulpal con- 
nective tissue, plasma cells and lymphocytes were often observed. Fig. 1 repre- 
sents a tooth germ homotransplant recovered after 122 days from the brain 
of a male guinea pig. This section compares favorably with the status of pulpal 
areas of teeth in situ. This explant was originally obtained from a 25-day em- 


bryo. 

Certain changes occurred where the pulpal area was disrupted or did not re- 
tain itself during transplantation. In such eases remaining pulpal areas had 
fewer cells, fewer and smaller blood vessels, and larger amounts of collagen 
fibrils, with a more advanced revision of pulpal areas into an osteoid-like tissue. 
This evidence is brought out in Fig. 2, which represents a transplant recovered 
after seventy-five days from the axilla of a female dba Bar Harbor mouse hav- 
ing at least one gestation period while being host to the transfer. This tooth 
germ was originally obtained from a 14-day dba Bar Harbor embryo. Adjacent 
to the transplant, lactating breast tissue is observed. Presence of several solid 
areas of osteoid-like tissue indicates that remaining pulpal regions are being 
progressively obliterated. Comparison with other transplants similarly made 
to females in this series shows that the intact pulpal area revises itself much 
more slowly. 

In cortisone-treated animals pulpal areas of transplants contained a large 
number of cells, and from this it would seem likely that maturity was slower 
than in untreated eases. Most large capillaries were engorged with red blood 
cells, but oeeasionally erythrocytes lay in clumps along the periphery of certain 
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vessels. Cellular elements in the area seemed young, with a minimum of f: 
eosinophilic-staining collagen. Fibroblasts appeared to have large, pale-sta 
nuclei. Endothelial cells were lacking, with no new budding of capil! 
There was also an absence of lymphocytes. Fig. 3 demonstrates most ¢ 
foregoing observations, representing the pulpal area of a homotransplant of a 
tooth germ to the anterior chamber of a male guinea pig, recovered aft« : 20 
days. A 28-day embryo furnished this tooth germ. During the period this 
animal was host it received 30 mg. of cortisone in twelve intramuscular injec: ons, 

Where sodium fluoride was administered to animals bearing transplan s of 
developing teeth, pulpal areas in these explants tended to become avas: ular 
and acellular. Collagen fibers that were present appeared to be young, te cing 
a light stain. Fig. 4 shows the pulpal area of heterotransplant where the ‘ooth 
germ was obtained from an 18-day Norwegian white giant rabbit embryo and 
was transplanted to the axilla of a male dba Rockland mouse. This anima! was 
among a group that received 1:50,000 sodium fluoride in their drinking water 
until sacrificed, this particular host being killed after seventy-five days. No 
new capillaries are being formed, but a number of vessels are seen in the con- 
nective tissue walling off the pulp chamber. Transplants established some time 
before similar concentrations of fluorides were administered showed a breaking 
down of the endothelium of capillaries within pulpal areas. Numbers of free 
red blood cells were found in certain areas. 

When, prior to transplantation, tooth germs were impregnated with known 
carcinogenic chemicals, there was alteration of expected pulpal development. 
Fig. 5 represents a recovered section of a homotransplanted tooth germ obtained 
from a 25-day guinea pig embryo. This tooth germ was impregnated with 
methyleholanthrene before transplantation to the brain of a male guinea pig. 
This animal received 1:50,000 sodium fluoride in its drinking water for the 
twenty-six days it was host. Note the immaturity of the pulpal area, as well 
as the numerous mitotic figures. Cellular elements are predominant, with odon- 
toblasts only partially organized. Vascularity is minimal, with a few small 
vessels not too well filled with erythrocytes. 

Where carcinogenic chemicals were used and no treatments given the hosts, 
further alterations in pulpal areas were observed. Fig. 6 represents a transplant 
from a 25-day guinea pig embryo to the brain of a male guinea pig. This 
explant was impregnated with 1:2:5:6-dibenzanthracene before transplantation 
and was recovered after forty-six days. Many new blood vessels are being 
formed. Older vessels are hyperemic, being distended with closely packed red 
blood corpuscles. In addition, other vessels are solidly plugged with a coalesced 
pink-staining material. Collagen fibers are broad, deep-staining, and packed 
together in certain areas. Nuelei of pulpal cells are irregular in size and many 
take a deep hematoxylin stain. Odontoblasts have disintegrated. Plasma cells 
and several infiltrations of lymphocytes are also seen. In addition, a revision in 
one area of pulpal tissue into osteoid is observed. 

Using a special stain (Bodian’s) for nerve fibers, additional observations 
were made in the dental pulp. Fig. 7 represents a homotransplant recovered 
after eighty-five days from a male guinea pig’s brain. A guinea pig embryo 














Fig. 1.—Recovered transplant of tooth germ from 25-day guinea pig embryo after 122 


days in brain of a male guinea pig. (Original magnification, «275; reduced %.) 


_ Fig. 2.—Recovered transplant of tooth germ from 14-day dba Bar Harbor mouse embryo 
after seventy-five days in axilla of dba Bar Harbor female mouse. (Original magnification, 
X285; reduced %.) 
; 3.—Recovered transplant of tooth germ from 28-day guinea pig embryo after twenty 
lays in anterior chamber of a male guinea pig. (Original magnification, «350; reduced 
_ Fig. 4.—Recovered transplant of tooth germ from 18-day Norwegian white giant rabbit 
embryo and transplanted to axilla of a male dba Rockland mouse. This animal received 
000 NaF in drinking water until sacrificed after seventy-five days. (Original magni- 


on, 250; reduced 
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Odontoblasts Rbc—Red blood cells 
Dentine Ly—Lymphocytes 
Mnamel PC—Plasma cells 
Collagen fibers Mi—Mitotic figures 
meloblasts OD—Osteodentine 
Pulp TF—Tomes’ fiber 
Connective tissue NF—Nerve fiber 
Blood vessel 





FLEMING 














Fig. 5.—Recovered transplant of tooth germ 
plant treated with methylcholanthrene and host given 1 :50,00¢ 


from 25-day guinea pig embryo. Trans- 
) NaF in drinking water for 


the twenty-six days it was host. (Original magnification, «355; reduced %.) 


Fig. 6.—Recovered transplant from 25-day guinea pig embryo treated with 1 ) :6- 
dibenzanthracene after forty-six days in brain of male guinea pig. (Original magnification, 
<350; reduced ¥.) 

Fig. 7.—Transplant from 20-day guinea pig embryo to brain of male guinea pig recovered 
after eighty-five days. Stained with Bodian’s method. (Original magnification, 830; reduced 
7.) 

Fig. 8.—Recovered transplant of 11-week human embryo after forty-nine days in the 
anterior chamber of a male guinea pig. (Original magnification, K375; reduced %.) 

(For Key to Symbols, see p. 201.) 
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) days supplied the tooth germ. Several sets of dark-staining fibers are 
ved, which are presumed to be nerve fibers. Two kinds of fibrils are 
iated with the dentine in these transplants. Broad, heavy, dark pink-stain- 
srocesses emerge from the tubules tapering sharply as they approach and at- 
to the pallisaded row of large cells along the pulp periphery. These cells are 
toblasts and their heavy projections are Tomes’ fibers. Other fine, wavy, 
ery dark-staining fibrils also seem to emerge from the dentine, but not the 
es. These fibers seem to be similar to those described by Powers."* These 
cular fibers appear to extend into the pulp beyond the odontoblastic layer, 
imes branching and touching other cells. From these particular cells, 
‘ther very dark-staining fibers extend further into the pulp. Additional 
dark-staining fibers are observed at points near blood vessels that lie in 
‘rea and from which other dark-staining fibrils seem to extend to the middle 
e pulp chamber. 
In human transplants, pulpal areas persisted when there was no damage 
em during transplantation. However, when this area did not remain intact, 
is soon overrun by connective tissue which presumably came from the host. 
e was a difference in the aging of pulpal areas in these human transplants 
‘+h were made to lower animals. Tooth germs from 4 to 5 month human 
ises seemed to attain better growth and development than those obtained 
from younger sources. With younger material, as seen in Fig. 8, aging was 
slower. This figure represents the pulpal area of a human transplant after 
forty-nine days in the anterior chamber of a male guinea pig. This explant 
was obtained from an 11-week fetus and is a mandibular deciduous canine. The 
whole area is intaet and is closely packed with cells. In the odontoblastie layer 
these particular cells are not too numerous, but they are regularly arranged. 
Blood vessels within this pulpal area are not too numerous, but at the base of 
this transfer a number of newly formed capillaries are found. Vascularization 
is much better in the connective tissue surrounding the whole transplant. For 
this period development has been slow, as is indicated by persistence of closely 
packed cellular elements. 
Discussion 


Main blood vessels, running along the long axis of the dental pulp, branch 
and give off anastomosing plexuses that lie near the odontoblastie cell layer.* 
The blood supply is abundant in the normal pulp.’® Variations in the blood 
vessels under different conditions of these experiments are reflected in alterations 
of expected growth and development of transplants. When pulpal areas are 
not transplanted intact, development of dentine and enamel is comparatively 
much less. In sueh instances revision of dentine and of pulpal areas begins 
earlier and is more extensive, with fewer and smaller blood vessels being evident, 
than where whole and intact pulps survived transplantation. In cases where a 
comparatively few vessels persist in pulpal regions of transplants, collagen 
fibers become more prominent and revision takes place much sooner. Pulpal 
reorganization also may begin when spicules of dentine become surrounded by 
osteoid formations after exposure of the dental pulp.® Szabo’? also found that 
the dental pulp showed a regular reorganization when explanted in vitro. 
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While transformations of odontoblasts were similarly observed in the pre: ent 
experiments, this extensive reorganization did not always take place unless 
pulpal area failed to remain intact. This raises questions relative to re 
processes in dentine, for it is not exactly understood how they are initi: 
Mechanisms of repair processes may be allied to variations in the blood su; 

of pulpal areas as changes seemed to be induced upon its alteration. It 
previously reported that there was retardation of mineralization of enamel 
dentine in transplants of tooth germs where the hosts received fluorides.t A 
tional observations, as brought out in the present report, show that expe 
vascularity in pulpal areas of transplants is greatly reduced in cases of fluc 
administration. This is also accompanied by a sharp reduction of cell 
elements in pulpal areas. Where fluorides were administered to hosts bea 
well established transplants, endothelium of pulpal vessels usually became 
rupted and numbers of free red blood cells were regularly observed in pu 
areas. When cortisone was administered to hosts bearing tooth germ transpl: 

it was previously reported that there was a retardation of development.* 
addition, studies of pulpal areas in such cases show no decrease in cellularity 
and would indicate that these areas have remained immature. However, as 
would be.expected, there are no new blood vessels forming and free red blood 
cells are found. Hemorrhagie areas and numbers of small new blood vessels 
were found where tooth germs had been treated with carcinogens just before 
transplantation. After thirty to fifty days, fibrous constituents increased and 
cellular elements decreased, with persisting cells showing variations in size and 
staining deeply. Special staining for nerve fibers iudicated that besides the 
Tomes’ fibers, dark-staining fibrils were found associated with blood vessels and 
with dentine. Those fibrils lving near blood vessels presumably were brought 
in with new forming vessels in these transplants, while the other fibrils were 
originally within the transplant. It appears that these fibers are able to survive 
long periods of transplantation. 

Conclusions 


1. Growth and development of tooth germ transplants were superior when 
the pulp remained intact. 
2. Blood supplies were greater in those pulps not damaged during trans- 


plantation. 

3. When vascularity decreased, increased amounts of collagen fibers were 
observed, cellularity diminished, odontoblasts disorganized, and general revision 
of the pulp took place. 

4. Fragments of pulpal areas reorganized sooner and more extensively than 
intact pulpal areas. 

5. Growth and development were retarded when the pulp of a transplant 
matured slowly. 

6. Nerve fibers in intact pulps were demonstrable after eighty-five days of 
transplantation. 

7. Pulpal areas of heterologous transfers matured slower than those of 
homologous transfers. 
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ORAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC 
ACID, AND PANTOTHENIC ACID DEFICIENCIES IN ADULT DOG 


D. Aronsky, D.D.S., Pu.D., Rocuester, N. Y. 


When one recalls the extensive lingual changes which are seen 
in human pellagra and pernicious anemia, it is extraordinary that so 
little study has been devoted to the tongue of experimental animals. 

R. H. Follis®® 


Introduction 

N SPITE of the fact that for centuries the examination of the tongue has 
been accepted as a routine procedure in medical examination, the behavior 
of this organ is still shrouded in mystery. Even today there is no agreement 
on its normal appearance. Although volumes have been written on the sus- 
picious-looking ‘‘coated tongue,’’ it appears that many less conspicuous con- 

ditions are of much greater significance. 
There is a type of glossitis, the predominant feature of which is gradual 


atrophic changes in the papillary layer, resulting in the so-called smooth or 
atrophic tongue. This type of glossitis, which has been observed in asso- 
ciation with vitamin B complex deficiency, nutritional anemias, and gastro- 


intestinal disturbances, has been termed by us a ‘‘deficiency glossitis.’’* 


Clinical evidence indicates that many B vitamins are important in the 
prevention and cure of the deficiency glossitis. Our observations on mal- 
nourished people support this statement, and the subject has been reviewed 
by us at length.* However, there is much disagreement as to relative impor- 
tance of the B vitamins, sequence of events in case of deficiencies, and rela- 
tionship existing between the hematologic and gastrointestinal disorders on 
the one hand and glossitis on the other. Very little experimental work has 
been devoted to this problem, since experimental canine pellagra or black 
tongue was first induced in dogs in 1928. The majority of such experiments 
had been done prior to discovery of many fractions of the vitamin B complex. 
The diets usually employed have since been found to be deficient in several 
B vitamins, precluding ascribing the etiology of the glossitis to any one vita- 
min, Statements can be found in the literature that deficiencies in single B 
vitamins do not result in glossitis. 

The intricate problem of relationship between the B vitamins and the 
glossitis in man attracts much attention at present. Due to lack of experi- 


From the Division of Dental Research and Department of Pathology, University of 
Rochester, Rochester, N. Y. 

*This study was supported by a grant from the Department of Health, Education and 
Welfare, Public Health Service, National Institutes of Health, Bethesda, Md. 
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al evidence in support of clinical observations, the need for a systematic, 
rimental approach to this problem has been stressed in the modern litera- 


[his article deals with oral manifestations in niacin-, riboflavin-, pyri- 
ne-, folie acid-, and pantothenic acid-deficient adult dogs. It represents 
t of an extensive study undertaken by us in an attempt to find an answer 
least some of the questions involved in the intriguing problem of glos- 


Procedure 


In all, eighteen mongrel dogs, nine males and nine females, between 1 and 
is of age, were used in this study. They were divided into six groups of 
‘ animals each and, after a preliminary observation period of from four to 
veeks, were placed on their respective synthetic diets. The groups were: 
rol animals consuming food ad libitum; pair-fed animals; and animals 
ient in niacin, riboflavin, pyridoxine, and pantothenic acid. Since one of 
animals developed folie acid deficiency, an additional group was thus 
ed.*6 
The following diet was used: basal ration—vitamin test casein (GBI), 
Gm., sucrose, 68.0 Gm., vegetable oil (hydrogenated), 10.0 Gm., salt mix- 
ture USP XIV, 4.0 Gm., and bone ash, 4.0 Gm.; vitamin supplements (GBI) 
(per kilogram of body weight per day)—thiamin HCl, 0.05 mg., riboflavin, 
0.10 mg., nieotinie acid, 0.50 mg., ca-pantothenate, 0.22 mg., pyridoxine HCl, 


0.04 mg., choline chloride, 0.20 mg., inositol, 0.50 mg., p-aminobenzoie acid, 
0.50 mg., vitamin A, 200 [.U., vitamin D, 10 I.U., alpha tocopherol, 1.0 mg., 
and 2-methylnaphthoquinone, 1.0 mg. 

In the deficient diets, the vitamin in question was withheld from this diet. 
With the exception of the pair-fed dogs, the animals were given food and 
water ad libitum. The water-soluble vitamins were administered daily by 
mouth as aqueous suspensions. The fat-soluble vitamins were given once a 


week. 

The experimental period lasted from 167 to 500 days, during which period 
of time the dogs experienced up to five attacks of acute deficiency. During 
each attack the vitamin withheld was administered and the response observed. 
In many of the dogs this procedure was repeated several times during the ex- 
perimental period. 

The observations included (1) examination of the oral cavity; (2) blood 
examination; (3) gastric analysis; and (4) general observations, that is, 
weight, food consumption, gastrointestinal activity, lesions elsewhere, etc. 
Only the oral lesions will be reported here. 

The oral cavity was routinely examined for any observable pathology of 
the mucous membrane, teeth, gums, and tongue. Roentgenograms were taken 
of the teeth and jawbones. A prophylaxis was given at the beginning of the 
experimental period. The lingual mucosa was examined by the naked eye 
and by means of a magnifying glass (magnification up to x10). A dissecting 
microscope was used occasionally. The criteria for lingual examination were 
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similar to those accepted by us in our study on human beings.? Biopsy sy 
mens of the tongue, measuring approximately 4 by 3 by 2 mm., were t: 
during the control and experimental periods. Serial sections were prep: 
and stained with hematoxylin and eosin, Mallory’s stain, and periodic 
stain. 

It was found that the pathologie changes in the papillae, including t 
complete atrophy, can be easily overlooked. It is only by means of a 1 
nification in good light that the individual papillae become visible. The } 
ence of saliva renders the surface uniformly glossy, thus obscuring even |: 
atrophic areas. On wiping the surface dry with a piece of gauze and exai 
ing it carefully under magnification not only the gross pathology, but 
minor changes, such as loss of hornified tips of filiform papillae, can be s« 
On the other hand, a moist surface may appear atrophic on cursory exami. 
tion. It is likely that the lack of information concerning the lingual lesio 
in experimental animals on deficient diets can be ascribed, at least in part, 
the mode of examination. 


PART I. LINGUAL LESIONS 


1. Lingual Lesions in Niacin Deficiency 


Although all three niacin-deficient dogs developed glossitis, the lesions 
varied according to the severity of the deficiency and the number of acute 
attacks of the deficiency experienced. The most extensive involvement was 
observed in a dog that had had five successive attacks. The lesions were more 
pronounced and they involved a wider area with each attack. In another dog 
which had milder general manifestations of the deficiency, the lesions were 
never as extensive nor as severe as in the first animal. The least involvement 
was observed in the third dog, which failed to develop acute signs of the 
deficiency during the observation period. 

Only one dog developed acute stomatitis accompanied by ulceration. 
However, only the ventral surface of the tongue was affected. No ulcera- 
tions or other inflammatory lesions were found on the dorsum in any of the 
animals. 

The glossitis was characterized by diffuse atrophy of the lingual papillae, 
predominantly involving the anterior and posterior thirds of the dorsum. The 
atrophy usually started at the margins of the tongue opposite the canine 
teeth and spread medially and posteriorly. In some instances the process was 
first observed on the dorsum between the midline and the lateral margins. 
The spread of the lesions was very rapid and large areas could be involved 
over a period of a few days. The more severe the deficiency was, the more 
rapid was the spread. 


Gross Observations.—The color of the tongue is an indicator of acuteness 
of the deficiency. It is pink.in early stages and assumes a bright red color 
as the deficiency progresses. The lesions are not stationary. They may 
change their appearance and extent from day to day and vary from one region 
to the next at any one time. A variety of lesions thus can be observed on the 


same tongue (Figs. 1 and 2). 
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(he earliest change observed was the loss by filiforms of their sharp tips 
‘eratin projections so that the papillae appeared as short, conical strue- 

The fungiforms were enlarged and their bulging heads projected above 
ps of the filiforms. As atrophy progressed, the filiforms gradually de- 
d in size until they finally disappeared. The fungiforms persisted for 
e, only to disappear soon after. The surface then became covered by 
h and glazed epithelium. The only papillae not involved were the 


nvallate papillae. 
Fig. 1. 


Fig. 1.—An area from the anterior half of the tongue between the midline and the 
margin. The filiforms appear as small conical structures devoid of keratin tips. Both filiforms 
and fungiforms vary in size. Most of the area is completely atrophic. (Magnification, X10; 


reduced 3.) 

Fig. 2.—Lateral margin of the anterior part of the tongue. Later stage of atrophy. 
Both filiforms and fungiforms almost disappeared, rendering the surface rough. At the 
border of the atrophic area the filiforms vary in size and shape according to the degree of 
atrophy. The fungiforms are also atrophic (arrows) and many of them appear as low 
and smooth epithelial elevations. The margin of the tongue is smooth. In terminal stage of 
atrophy the whole surface becomes covered by smooth and glazed epithelium. (Magnification, 


<8; reduced %.) 


The lesions responded promptly to niacin therapy. The color of the 
tongue returned to normal within twenty-four hours. The first sign of papil- 
lary regeneration was grossly detectable within twenty-four to forty-eight 
hours. It consisted of roughening of the surface, the elevated areas repre- 
senting the roots of the future papillae. The process of regeneration was like 
watching a moving picture in reverse. The restoration started from the mid- 
line of the tongue and spread anteriorly and toward the margins. The papil- 
lae rapidly inereased in size, so that even large areas were seen to be re- 
covered by papillae within one week. 





layer is frayed in many regions. Sagittal section. Hematoxylin and eosin. 
X70; reduced %.) 





Fig. 3.—Normal tongue. The filiforms are regular in shape and are uniform in size. 
The tips (A) are sharp and composed of keratin. Each papilla has several long and thin 
keratin projections (B) (only the root of one appears in this section). The epithelium is 
well differentiated and has definite layers. The stratum granulosum (C) is rich in kerato- 
hyalin. The stratum spongiosum is made up of uniform cells with intercellular bridges. 
The basal layer (D) is well outlined and regular. Sagittal section. Hematoxylin and eosin. 
(Magnification, x70; reduced %.) 


Fig. 4. 
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Fig. 4.—Niacin deficiency. Advanced stage of papillary atrophy. The epithelial pro- 
liferation is massive. The cells vary in size and there is evidence of degeneration. The basal 


(Magnification, 


Fig. 5.—Complete atrophy of the papillae. The surface is smooth and covered by para- 
keratotic cells. Sagittal section. Hematoxylin and eosin. (Magnification, «x70; reduced %.) 
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listopathology.—The lingual lesions are atrophic in nature. Both fili- 

and fungiforms gradually diminish in size until the surface of the 
e becomes covered by a layer of thin epithelium. The filiforms are the 
o be involved. The earliest change observed is a decrease in keratiniza- 
:ading to a loss of keratin tips and projections (Fig. 3). The papillae 
.e rounded and covered by a layer of parakeratotic cells. The epithelium 
its normal striation. The stratum granulosum disappears, and the whole 


Fig. 6.—Final stage of atrophy. In many areas the epithelium is only four or five cells 
thick. The cells are atrophic, flattened, and have small darkly staining nuclei. Sagittal 
section Hematoxylin and eosin. (Magnification, x70; reduced \%.) 

Fig. 7.—Degenerative changes in_ epithelium. There is complete disorganization of 
normal architecture. The cells and their nuclei vary in size, shape, and stainability. Some 
of the nuclei are pyknotic. Cellular detail in some of the cells is obscured. The basal layer 
of cells is very irregular and frayed. (No details in the structure of the connective tissue are 
brought = in this photograph). Sagittal section. Hematoxylin and eosin. (Magnification, 
X130; reduced ¥%.) 


thickness of epithelium becomes composed of uniform cells with prominent 
oval nuclei. The basal cells show evidence of proliferation and send out small 
and numerous offshoots. 


As the atrophic process progresses, the connective tissue core shrinks; 
the papillae further decrease in size and lose their shape completely until 
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they appear as short epithelial projections (Fig. 4). The epithelium may 
continue to proliferate and form masses composed of large and uniform p 
hedral cells. Finally, the last vestiges of the papillae disappear and the »: 
face becomes smooth (Fig. 5). The epithelial outgrowths gradually deer¢ 
in size, and the epithelium grows thinner until it becomes only three to { 
cells deep (Fig. 6). The cells themselves diminish in size, flatten, and h: 
small, darkly staining nuclei surrounded by seanty cytoplasm. 

In early stages of papillary atrophy the epithelial changes include 
paired differentiation, loss of keratinization and, occasionally, hydropic 
generation. In later stages proliferation dominates the picture and gradu: 
gives place to degeneration. The epithelial architecture becomes complet: 
disorganized (Fig. 7). The cells of the deeper layers exhibit pleomorphi: 
They may be large or small; round, oval, or irregular in shape. The nuc ei 
also vary in size and shape, and some appear pyknotie. Groups of ce'!s 
are scattered here and there which stain so deeply as to obscure all cellular 
detail. 

The staining methods used failed to reveal any change in the submucosa. 
No breaks in the basement membrane or rarefaction of the underlying connec- 
tive tissue could be found. The density of the connective tissue remained 
constant. 

The atrophy of the fungiforms is similar to that of filiforms. They dis- 
appear through simple shrinkage in size without displaying any pronounced 
degenerative changes in the epithelium or in the connective tissue. 

The only papillae not involved in the atrophic process were the cireum- 
vallate papillae. 

Another type of lesion observed is fusion of the papillae. Two or more 
filiforms often could be found fused partially or completely into one mass 
separated from the rest by wide spaces. 

Only one dog developed acute stomatitis which was accompanied by ul- 
ceration of the ventral surface of the tongue. Such ulcers may result in pro- 
liferation of the epithelium to such an extent that the ventral and dorsal sur- 
faces become joined by epithelial network. 

The epithelium of the ventral surface was observed to undergo prolifera- 
tive changes. There appear areas of epithelial thickening composed of en- 
larged cells having clear, lightly staining cytoplasm and relatively large 
nuclei. 

Summary 

Niacin deficiency in dogs is accompanied by atrophy of the papillae, with 
the exception of cireumvallate papillae. The degree of involvement depends 
upon the severity and duration of the deficiency. The lesions are noninflam- 
matory. The degenerative changes are restricted to epithelium and include 
poor differentiation, lack of keratinization, hydropie degeneration, and pro- 
liferation followed by final atrophy. 

(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 





A PRELIMINARY STUDY OF THE EFFECTS OF FLUORIDE 


LOZENGES AND PILLS ON DENTAL CARIES* 


G. Brssy, B.D.S., D.M.D., Pa.D.,** EsrHer Witkins, D.M.D., *** anp 
EvetyN Wrirou, D.M.D.,**** Boston, Mass. 


HE knowledge’? that fluorine would react with the tooth surface to re- 
luce the activity of dental decay gave rise to a variety of therapeutic meth- 
for bringing about this effect. Among these was the use of fluoride- 
aining lozenges.* This method had several attractive features. One was 
possibility that the ingestion of the fluorine from the lozenges would sup- 
ient the topical or external effects it might have on the teeth with an 
nal or systemie effect. Another was that the therapeutic procedure, the 
<ing of a lozenge, required the least possible effort from the patient. To 
he widely effective, this method seemed only to require the formulation and 
istribution of a lozenge containing a fluoride compound which would act 
effectively against dental caries. At the time the present study was com- 
pleted, only one attempt to use this type of fluoride therapy had been re- 
ported. Unfortunately for the principle involved, the lozenge used contained 
calcium fluoride, which all investigations have shown to have little effect on 
caries activity," ° rather than a fluoride compound, such as sodium fluoride, 
which has been shown repeatedly to be effective.” ° Nevertheless, Strean and 
Beaudet® reported a considerable reduction in caries activity in children using 
calcium fluoride lozenges for a period of six to eight months. An even greater 
reduction in caries was claimed when vitamins C and D were added to the 
lozenges. Beeause these findings were contrary to what could be predicted 
on the basis of the known effects of either calcium fluoride or vitamins, and 
because of anomalies in the reported caries activity in the study groups, 
Strean and Beaudet’s report has convineed few that calcium fluoride lozenges 
were effective in reducing caries activity. On the basis of a four-month chem- 
ical test on kindergarten children, Larsen® concluded that the calcium fluoride 
lozenges (the same as used by Strean and Beaudet) had no effect on caries 
activity. Reeently Stones and his associates’ have reported a reduction of 
dental earies activity in boys, but not in girls, following the use of tablets 
containing 1.5 mg. of sodium fluoride. However, they did not get any re- 
duction of caries when topical treatments with an acidulated fluoride solution 
were added to the tablet therapy. 
From Tufts College Dental School, Boston, Massachusetts. 
*This study was made possible by financial assistance given by the late Mr. William 
ss Lloyd of Boston. 
**Present address, Eastman Dental Dispensary, Rochester, New York. 
***Present address, University of Washington, School of Dentistry, Seattle, Washington. 


, Wee Gon address, Columbia University, College of Dental and Oral Surgery, New 
rk, New York. 
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The foregoing reports leave basic doubt as to whether the use of fluo~ide- 
containing lozenges has any value in the prevention of dental caries 
they are suggestive enough to warrant further examination of possibilities ; 
this area. The study which we are now reporting was completed about 
years ago and was designed to cast light on the relative importance in ¢:ri 
prevention of the internal and external effects of fluorine on the teeth 
at the same time to give some evidence as to the potentialities of loz 
therapy. 

Report of Study 

To indicate the extent to which any caries reduction that might result 
from the use of fluorine-containing lozenges was brought about by the .‘uo- 
rine acting on the external surfaces of the teeth alone and the extent to which 
its ingestion and subsequent systemic effects on the teeth or their environment 
caused the result, identical amounts of fluorine were administered to experi- 
mental subjects in the form of lozenges and coated pills.* The lozenges were 
sucked and dissolved in the mouth and the coated pills were swallowed before 
any of the contained fluoride could come into contact with the teeth. Each 
pill or lozenge contained 1 mg. of fluorine in the form of 2.21 mg. of sodium 
fluoride. ‘Sodium fluoride was chosen as the fluorine vehicle because its ac- 
tivity in prevention of dental decay has been so well demonstrated.* * 
Placebo pastilles containing no fluorine were also used. 

The experimental subjects consisted of groups of children, 5 to 14 years 
old, in four different residential institutions in Greater Boston, namely, St. 
Vincent’s Orphanage, Perkins Institute for the Blind, The Home of the Little 
Flower, and The Home of the Holy Child. Because there were apparent dif- 
ferences in the standards of dental care in the different institutions, the ex- 
perimental subjects were divided into six subgroups from which, by means of 
correlating pairs of subgroups, it was possible to organize three study groups 
that had comparable caries experience at the beginning of the study. The 
make-up of these groups is indicated in the tabulation of findings (Table I). 
While the three study groups contained almost the same numbers of children 
at the beginning of the experimental period, differing rates of loss or with- 
drawal, especially from the orphanages, resulted in groups of unequal size at 
the end of the study. One of the subgroups (subgroup F) was so depleted 
that it is omitted from the final tabulation of results. 

The fluoride lozenges, the pills, and the placebo pastilles were distributed 
to the children with their breakfast each day and were sucked or swallowed 
at that time under the supervision of the staffs of the institutions. Reports 
from the staff, the questioning of the children, and counts of the number of 
pills or lozenges consumed in the various subgroups in the institutions pro- 
vided evidence that the experimental instructions were followed faithfully. 
However, the extent to which vacation instructions were followed is uncertain. 
All children were examined, using a mirror and explorer, within about one 
week of beginning the use of their special test pills or lozenges. The experi- 


*The lozenges, pills, and placebo pastilles used in this study were prepared and donated 
by the Upjohn Company of Kalamazoo, Michigan. 





EFFECTS OF FLUORIDE ON DENTAL CARIES 


TaBLe I. Errect or SODIUM FLUORIDE LOZENGES AND COATED PILLS ON CARIES 








NEW 


NUMBER INITIAL CARIES- 
OF PA- AGE FREE TEETH 


‘OSITION OF STUDY GROUPS TIENTS | (YEARS)| TOTAL | AVERAGE 

















F Pills 

bgroup A (St. Vincent’s) 100 5 to 10 1315 13.1 
group B (Perkins) _33 10to14 499 15.1 
Total 133 1814 13.7 


> II 
F Lozenges 

group C (Perkins) 78 
croup D (Little Flower) a 
Total 119 


> TIL 
cebo 

bgroup E (St. Vincent’s) 50 10 to 14 
group F (H.H.C.)* 18 6 to 12 


Excluded because of small size. 





ital regimes were continued for periods of twelve to fourteen months. At 
end of these periods, second dental examinations were made. The de- 
nds of military service made it necessary to use a different dental examiner 
for this re-examination in one institution. Because the examination standards 
{ the initial and final examiners had been carefully coordinated and because 


subgroups B and C in the institution affected fell into different sides of the 
experiment, it is felt that the change in examining personnel does not in- 


validate our findings. 


Findings 
The results of the study are summarized in Table I. It appears that, in 

spite of a comparable earies activity in the groups using the fluoride lozenges 
and fluoride-coated pills prior to the beginning of the experiment, an average 
of only 4.0 new earious areas appeared in those using the lozenges, as com- 
pared with 6.6 in those using the coated fluoride pills. Unfortunately, the 
control (placebo) group is so small that it does not offer a satisfactory basis 
for comparison. 

Comments 


The findings presented in the table offer some reason for believing that 
the use of lozenges containing sodium fluoride will reduce the activity of 
dental caries. They also indicate that any such caries-reducing effect is 
brought about by the fluoride acting on the external surfaces of the teeth and 
not as a result of its absorption from the alimentary tract and consequent 
dissemination through the blood stream. Unfortunately, the preliminary 
nature of our study, the relatively small number of patients observed and 
the short duration of the study, and a caries activity higher than encountered 
in other study groups in this area prevent the drawing of any positive con- 
clusions. The tentative conclusions drawn are supported, rather than con- 
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tradicted by the findings of both Strean and Beaudet* and Stones and ‘is 
co-workers.’ It is possible that the failure of the latter workers to fin 
caries reduction in the girls, as well as the boys, who used fluoride tab 
could be accounted for by a greater tendency of the boys to chew their fluo: 
ration. It is also likely that the failure to obtain caries reductions w 
tablet and topical therapy were combined can be accounted for on the b: 
of the negating effect of acidulated fluoride solutions,* * such as were used 
the topical treatments. In short, the possibility of preventing dental de 
by the use of fluoride lozenges is worth further study. This is particula 
true since the practicability and potential usefulness of this type of ther: 
will be enhanced if effective fluoride compounds of low toxicity ean be fou 


Summary 


The effect on dental caries activity of sucking lozenges and swallowi 
pills containing 2.21 mg. of sodium fluoride has been tested for over one ye 
in groups of 119 and 133 children, respectively. 

In the group using the lozenges 4.0 new carious areas appeared duriig 
the year of study, whereas in the group swallowing pills 6.6 new carious areas 
were found. 

The findings are interpreted to indicate that the use of fluoride lozenges 
may contribute to the control of dental caries and that the caries reduction 
produced by such lozenges will be the result of fluorine acting on the external 
surfaces of the teeth. 

The authors wish to acknowledge their indebtedness to the management and staff of the 
Perkins Institute, St. Vincent’s Orphanage, The Home of the Little Flower, and The Home 
of the Holy Child for their faithful cooperation and valuable assistance, without which this 
study could not have been completed. They also wish to thank Dr. J. Reid Baker and Dr. 
Egil Klinkenberg for assistance in initiating the study and in examining the first groups of 
patients. 


References 


. Volker, J. F., and Bibby, B. G.: Medicine 20: 211, 1941. 

Bibby, B. G.: Tufts D. Outlook 15: 4, 1942. 

Strean, L. P., and Beaudet, J. P.: New York J. Med. 45: 2183, 1945. 

Miller, B. J.: Proce. Soc. Exper. Biol. & Med. 39: 389, 1938. 

Shourie, K.: Thesis, University of Rochester, 1949. 

Larsen, H. P.: Postgrad. Med. 2: 358, 1947. 

Stones, H. H., Lawton, F. E., Bransby, E. R., and Hartley, H. O.: Brit. D. J. 86: 263, 


J. D. Res. 25: 207, 


1946. 
. Roberts, J. F., Wellock, W. D., and Bibby, B. G.: J. D. Res. 27: 367, 1948. 


7? PP NESS Shy 





Professional News Items 


Beth Israel Hospital (Dental Department) 


\ two-week course and seminar in periodontology will be held from May 9 to 20, 1955. 
‘he objective of this seminar is to present to the practitioner all the techniques employed 
odontal therapy, as well as theoretical background. Periodontal pocket therapy, 
as an over-all mouth rehabilitation program, will be stressed. The material will be 
ed by lectures, demonstrations, and clinics. The course will be given by Henry M. 
an, D.M.D., and Bernard Chaikin, D.M.D., and the fee will be $350.00. 
‘or further information, write to Coordinator of Education Programs, Beth Israel 
al, 330 Brookline Ave., Boston 15, Mass. 


<th Annual Berkshire Conference in Periodontology and Oral Pathology 


rhe Division of Graduate and Postgraduate Studies of Tufts College Dental School will 
ct the Sixth Annual Berkshire Conference in Periodontology and Oral Pathology at 
ver in Lenox, Mass., June 19 to 23, 1955. Clinical problems will be discussed by 
anding teachers and clinicians in dentistry, medicine, and their related fields. A special 
ire of the Conference will be a clinicopathologie seminar with microscopes provided for 


| participants. 


This is a conference for general practitioners as well as those interested in specialized 
tice. Afternoons will be open for recreation. 
Included among the faculty are the following: 


C. D. Marshall-Day, D.M.D., M.S., Professor of Clinical Dentistry and Dean of Tufts 
College Dental School, Boston. 

Reidar F. Sognnaes, D.M.D., Ph.D., Associate Dean and Professor of Oral Pathology, 
Harvard School of Dental Medicine, Boston. 

Harry Sicher, M.D., D.Se., Professor of Anatomy and Head of the Department, Loyola 
University School of Dentistry, Chicago. 

Joseph Bernier, D.D.S., M.S., Chief of the Dental and Oral Pathology Section of the 
Armed Forces Institute of Pathology, Washington, D. C. 

Paul Boyle, D.M.D., Professor of Oral Histology and Histopathology, University of 
Pennsylvania, School of Dentistry, Philadelphia. 

Irving Glickman, B.S., D.M.D., Professor of Oral Pathology and Periodontology, Tufts 
College Dental School, Boston. 

Benjamin E. Etsten, B.S., M.D., Professor of Anesthesia, Tufts Medical School; 
Anesthetist-in-Chief, New England Center Hospital, Boston. 

Edward H. Kass, A.B., M.S., Ph.D., M.D., Associate in Medicine, Harvard Medical 
School; assistant physician, Thorndike Memorial Laboratory, Boston. 

George Stewart, A.B., D.D.S., endodontist, Philadelphia. 

Stanley Tylman, A.B., D.D.S., M.S., Professor of Prosthetics, Head of the Department 
of Fixed Partial Dentures, University of Illinois, Chicago. 

Oliver C. Applegate, D.D.S., D.S.Se., Professor of Dentistry (partial denture prosthesis), 
School of Dentistry and W. K. Kellogg Foundation, University of Michigan, Ann 


Arbor. 


For further information and application, write to Sixth Annual Berkshire Conference, 
s College Dental School, 136 Harrison Ave., Boston, Mass. 
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PROFESSIONAL NEWS ITEMS 


First Congress of Oral Surgery of Cuba 


The First Congress of Oral Surgery of Cuba, sponsored by Asociacion de Ciruj 
Orales de Cuba, will be held April 25 and 26, 1955, in Habana, Cuba, Edificio Retiro C 
tologico, Calle L No. 353. The announcement has been made by the president, Dr. C. Fur ci 
Cornell, and the secretary, Dr. Pantaleon Garcia. 

This meeting will follow the Sixth Annual Meeting of the Southeastern Society of < 
Surgeons, to be held at the Hotel Comodoro, Havana, Cuba, on April 22 and 23. 
president of the society is Dr. George Matthews, the secretary is Dr. James E. Skaggs, 
the chairman of local arrangements is Dr. C. Funcia Cornell. 


European Association for Research on Fluoridation and Caries Contro! 


The second annual meeting of the European Association for Research on Fluoridation 
Caries Control will be held in Geneva, May 15 through 19, 1955. 

The scientific program includes the presentation of papers, as well as progress reports 
of recent research made by members of the association from twelve various countries. Enoug 
time will be allotted for adequate discussion of each communication. All inquiries should 
be addressed to the office of the meeting: College of Dentistry, University of Geneva, rue 
Micheli-du-Crest 24. 


Tufts College Dental School 


Tufts College Dental School, Division of Graduate and Postgraduate Studies, 136 
Harrison Ave., Boston, Massachusetts, announces the following course: 

DPG-712. Full Denture Implants. Monday through Friday, April 25-29, 1955. Tuition 
$200.00. Norman I. Goldberg and Aaron Gershkoff. 


Sixteenth French Congress of Stomatology 


The Sixteenth French Congress of Stomatology met in Paris, Oct. 3 to 9, 1954, under 
the presidency of Dr. André Lattés, stomatologist, 1’Hépital Laénnec & Paris. Two reports 
were presented: 

Technique and Indication of Surgical Treatment of Jaw Fractures. MM. Grellet, 

Chemin, Cadenat. 

Pain in Stomatology. MM. Bataille, Ch. Deserozailles, and A. Mugnier. 

Dr. ROBERT VRASSE, Secretary General 
2 Rue de Miromesnil 
Paris (8°), France 


International Association for Dental Research 


All members of the dental profession are invited to the thirty-third general meeting 
of the International Association for Dental Research to be held March 18 to 20, 1955, at 
the Morrison Hotel in Chicago. 

Dr. George C. Paffenbarger, president of the I.A.D.R. and chief of the American 
Dental Association research staff at the National Bureau of Standards, announced that the 
three-day program will consist of more than 200 illustrated ten-minute reports on new 
discoveries in all fields of dental research. Undergraduate dental students and families of 
registrants will be admitted to the meetings as guests without payment of the registration 
fee. 

For the first time, advance copies of printed abstracts of all the reports will be sent 
before the meeting to those who register prier to February 15. Mail the registration fee 
($2.00) together with name and address to Dr. Dan Y. Burrill, Assistant Secretary- 
Treasurer, 129 East Broadway, Louisville 2, Kentucky. 
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Reviews of New Books 


The Science of Dental Materials. By Eugene W. Skinner, Ph.D., Professor of 
Physies, Northwestern University Dental School. Philadelphia, W. B. 
Saunders Company, 1954. Price, $7.50. 


In his 444 page book, The Science of Dental Materials, Dr. Skinner, an out- 
standing contributor in this field, has completely revised and rewritten the 
text. 

This book is intended as a textbook for the first-year dental student. It 
should prove a valuable instrument to the teacher and a guide to the trades- 
man. 

Tuomas J. Coox. 
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Atlas of Human Anatomy. By Franz Frohse, late of the University of Bx 
Max Brodel, late of Johns Hopkins University, and Leon Schloss 
Johns Hopkins University. Explanatory text by Jesse L. Willi 
formerly of Columbia University. Barnes & Noble, Ine., 105 Fifth . 
New York, 1953. Price, $2.00. 

This pocket-sized text is well illustrated with perfectly reproduced fai 

Frohse-Bodel wall charts. 

A section on endocrine glands by Charles F. Geschickter is inelude 
this revised edition. 
The Atlas of Human Anatomy in its present form should meet the nee 


both the practitioner and the student. 
THoMAs J. Coox. 


The Human Masticatory Apparatus. An Introduction to Dental Anthropology. 
By Meyer Klatsky, D.D.S., Director, Dental Division, Medical Department 
of the Workmen’s Cirele, New York, and Robert L. Fisher, B.A., D.D.S., 
Department of Pedodonties, School of Dental and Oral Surgery of the 
Faculty of Medicine, Columbia University, New York; Dental and Oral 
Surgery Staff for Orthodonties, The Mount Sinai Hospital, New York. 
Brooklyn, N. Y., Dental Items ef Interest Publishing Co., Ine. Price, $6.00. 


This: 246 page book is written in a simple, clear style, and is well illus- 
trated. The contents include: “Evolution and Dental Degeneration”; “Fac- 
tors Influencing Growth and Development”; “Dental Anthropology”; “Diet 
and Its Effect on the Masticatory Apparatus”; “Dental Caries: Its Causes”; 
‘‘The Incidence of Caries’’; ‘‘Caries Prevention’’; ‘*‘Periodontal Disease’ 
“Malocclusion”; “Dentistry as a Public Health Service’; “Biologie Dental 
Restorations’’; ‘‘The Relation of Genetics to Dental Science’’; ‘‘ Dental 
Anomalies’’; ‘‘The Future of Our Third Molars’’; ‘‘General Summary and 
Conclusion.’’ 

At the end of each chapter there is an excellent bibliography. 

The book is recommended to the dental profession, and particularly to 


the orthodontist. 
THOMAS J. CooK. 


Die Gaumenschleimhaut unter dem Einflusse Zahnartzlicher Prothesen (The 
Effect of Dental Prostheses on the Palatal Mucosa). By Fritz Gasser. 
Miinchen-Berlin, Urban & Schwarzenberg, 1954. Price DM., $9.60. 


The contact which exists between a denture prosthesis in the mouth and 
the oral mucosa will affect the structural condition and the physiologic 
function of the oral tissues to a certain extent. Whether this interference 
exerted by the denture as a foreign body will result in essential clinical and 
pathologic alterations depends on (1) the capacity of the disturbed oral 
tissues to maintain their normal function, and (2) the intensity and quality 
of the interfering force. The aim to lessen the damage to oral tissues caused 
by interfering dentures is a continuous effort on the part of the prostheses 
specialists. Many of the methods of previous years, at first praised, have 
been abandoned since. Among the forces of lesser significance responsible 
for producing pressure, tension, and tort on tissues, those of mastication are 
probably the decisive ones. 

A method of denture construction is advised by the author through which 
future tissue alterations may be avoided and histologic changes already pro- 
duced may be reversed to a normal aspect. Since taking the impression of 
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uth is the first direct approach toward the construction of prostheses, 
thor, beyond reasonable doubt, stresses the significance of this procedure. 
eribes his suecess in maintaining histologically unaltered oral tissues, 
fter many years of denture wearing, to an impression technique which 
s the ‘‘masticatory impression technique.’’ 

‘ell-compiled data, supported by excellent photomicrographic pictures, 
| to elinician and pathologist alike, exemplify his encouraging results as 

the histology of the oral tissues is concerned. In the past, the book 
s, the histologie slides of prostheses-bearing oral tissues were taken from 
,ortem eases where shrinkage, cytolysis, ete., changed the original condi- 

Moreover, the slides were cut at different angles; thus, they may have 
1 unreal conditions leading to erroneous conclusions. For instance, a 
ned epithelium might have appeared over a pseudopathologie sub- 
lial stratum. 

he printing of this booklet is neat, the quality of the paper is fine, and so 

rest of the presentation. The chapters, some of which assert con- 
rsial statements of particular interest to the histologist, are easy to 

With the edition of the book the firm of Urban & Schwarzenberg, in 
+h, is in charge, accomplishing its task in an excellent manner. 
A. G. NutLey. 


itfaden der Kieferbruchbehandlung. (Guide to the Treatment of Jaw Frac- 
tures) ed. 6. By Prof. Erwin Reichenbach, Dr. Med. Dent., Director of 
the Zahnund Kieferklinik of the Martin Luther University, Halle-Witten- 
berg. Leipzig, Johann Ambrosius Barth, 1954. 192 Pages, 189 illustra- 
tions. Price, DM 2—bound DM 14-. 


This is a new revised edition, brought up to date by adding some new 
procedures and eliminating views no longer tenable. It is written for the 
general practitioner who has to take care of occasional fracture cases and 
who ean only apply the simplest methods and techniques. More difficult 
methods for complicated cases, however, are discussed in a general way. The 
monograph contains chapters on the mechanism of jaw fractures, statistics, 
examination and diagnosis, associated injuries and complications, healing of 
fractures and interference with normal healing, and the relationship of the teeth 
to the healing (he recommends extractions of teeth involved in the vertical 
or oblique fracture, and excision of fractured retained root apices to prevent 
infection ). 

After giving general rules for the treatment of fractures and a descrip- 
tion of the needed special instruments and appliances, he discusses the various 
types of fractures of the mandible and the middle face, in cases of both 
dentulous and edentulous patients. A chapter dealing with fractures in chil- 
dren is of special interest. 

The treatment of soft tissue wounds, malunion causing malocclusion, and 
pseudoarthrosis in the fracture line is deseribed. The surgical correction of 
poor funetional and cosmetic results from improper treatment is outlined. 
Many of the defects and their treatment are depicted by excellent illustrations. 

The dietary regimen and medication of benefit to the healing process are 
well diseussed. The use of antibiotic therapy to prevent or heal infection is 
taken bee A bibliography of the world literature and adequate index are 
appended. 


K. H. THoma. 





Abstracts 
of Current Literature 


ORAL SURGERY 


Osteomyelitis of the Ascending Ramus of the Mandible Secondary to a Periton: llar 
Abscess. A. R. Shuster, and G. Graham. Arch. Otolaryng. 60: 194, August, 1954. 


A case of osteomyelitis of the mandible secondary to a peritonsillar abscess is 


presented. 
Report of a Case 


“A, S., a 43-year-old Negro man, was admitted to the University Hospital on June 10, 
1953. He had been well until 10 days prior to his admission, at which time he noted 
slight soreness of his throat, felt slightly febrile, and had malaise. Three days later, 
failing to feel any improvement, he consulted his family physician. The patient was told 
that there was something wrong with his throat and was given an injection of penicillin 
as well as some mouth wash. These failed to relieve his symptoms, and the family 
physician then referred him to the University Hospital. 

“At the time of admission, the patient’s temperature was 99.4 F. Positive physical 
findings were limited to the throat. He had marked trismus. The anterior pillar and 
soft palate on the right were noticeably swollen, and the uvula was displaced to the left. 
The swelling was firm and tender. Cervical adenopathy was present. No evidence of 
active dental pathology was noted. 

“The patient was given 600,000 units of crystalline procaine penicillin G (Crysticillin) 
b.id. and frequent gargles with warm compound borate (Dobell’s) solution. Shortly after 
admission, the swelling ruptured spontaneously and drained a purulent material. Drainage 
was enhanced by spreading the wound. The right side of the face became swollen during 
the evening of admission. The temperature remained between 99 and 100 F. The wound 
continued to drain for several days in diminishing quantity, and the swelling of the face 
gradually subsided. At no time was the mandible noted to be tender. Routine urine 
examination revealed a 3 plus reaction for sugar, but a fasting blood sugar was 110 mg. 
per 100 c.c.; the patient was considered to be mildly diabetic and was placed on a dietary 
regimen. He was discharged as well on the fourth day following admission. 

“The patient was not seen again until Aug. 8, 1953 (two months later), when he 
visited the clinic. During the interim he noted swelling at the angle of the right jaw. 
This, he felt, had varied in size and at the time of his clinic visit was the smallest it had 
been. Swelling was also noted over the parotid and mandibular area. This had been 
rather tender, but the patient stated that the tenderness, too, had largely subsided. There 
was some tenderness present at time of examination, however. There was also a moderate 
degree of trismus. Examination of the throat, fauces, and oral cavity revealed no 
pathology. He reported a weight loss of 20 lb. (9 kg.) over the past few months and 
noted polyuria and polydipsia. He was admitted to the University Hospital the follow- 
ing day. In addition to the local findings described, he was found to have a 4 plus 
reaction for sugar in the urine and a fasting blood sugar of 210 mg. per 100 c.c. He was 
started on 20 units of NPH insulin. An x-ray of the mandible was reported as follows: 

“‘There is considerable irregularity of the cortex of the ascending ramus of the 
right mandible as seen in the A-P projection. The lateral view shows a punched-out de- 
fect, in the center of which is a small osseous body suggesting a sequestrum. Marked soft 
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welling is also noted in the area. The left temporomandibular joint is normal in 
nee while there is evidence of effusion of the right. Roentgen diagnosis: Prob- 
eomyelitis in the right mandible.’ 

he patient was afebrile. Thorough examination confirmed our belief that there 
odontogenic focus present, and we concluded that the tonsillar infection was the 
The administration of penicillin G, 600,000 units b.i.d., and 
After assurance that the diabetes was controlled, 
Under general anesthesia the area was 


site of infection. 
yein, 0.5 gm, b.i.d., was begun. 
ient was operated upon on Aug. 11, 1953. 
and an osteomyelitic lesion through the inner and outer plates of the ascending 
f the mandible was found with a sequestrum in the middle of the area. The lesion 
yut 2 em. in diameter. No frank pus was present. A drain was left in place for 
s. After removal of the drain, the wound healed readily. The patient remained 
, and he was discharged on the fourth postoperative day. 
\lieroscopie examination of the tissue which was removed was reported as granula- 
sue and bone. Unfortunately, material sent for bacteriologic study was lost. 
\fter his discharge, the patient continued to have some mild tenderness over the 
ve site for about a month and a half. He then became completely asymptomatic. 
He was free of all symptoms; his jaw moved freely 


s last examined on Nov. 28. 
His throat was free of disease. 


is nontender, and no facial asymmetry was evident. 
ibetes was well under control with 20 units of NPH insulin daily. 
X-ray of the mandible continued to show a bony defect with a suggestion of osteo- 


s, but no evidence of an active infectious or destructive process was present. For 
ne & 


gel 


the time being, we may consider the patient as cured.” 


ENDODONTICS 


Generalities on Endodontia. Jose Font. Medicine Espafiola 27: 89, 1954. 


1. Etymologically, endodontia may be defined as “the odontology of the inner part 


of the teeth.” 

2. The terms devitalization and dead tooth must disappear, and be substituted by 
pulpectomy and depulped tooth. 

3. It is of the greatest importance to give to endodontia a scientific orientation, as it 
permits the keeping of a good many teeth which otherwise should be extracted or, if kept 
without the suitable treatment, would constitute a menace to the health of the patient. 

+. One of the fundamentals of all radiculodentaire treatment is a perfect acquaint- 
ance with the anatomy of the dental pulp. 

5. The data obtained through inspection, touching, percussion, and functionalism are 
not sufficient as a test of success after an endodontic treatment. 

6. The comprobation radiographs after a long period, in which good endodontic 
treatment and periapical health are estimated, may be considered as a proof of success in 
endodontia, whereas the radiographic results are generally ratified by bacteriologic and 
histologie results. 

7. The author’s success in endodontic treatments, confirmed radiographically, has 
heen 92 per cent of the treated teeth; the radiographs presented have been obtained 
about twenty-five years after realization of the treatments, three of them were obtained 
thirty-three years afterwards, and one 35 years. 

8. The histologic studies demonstrate many cases of periapical neoformations con- 
secutive to the utilization of caustics or energie antiseptics. Therefore, the substitution 
of the former is necessary by anesthesia and that of the second by antibiotics. The 
probatory histologic pictures concerning success in biopulpectomy show persistency in 
vitality of the pulpar remains unextirpated, and, in the cases of necropulpectomy, the 
slow return to health of the diseased periapex. 
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9. Three endodontic criteria exist: 

Radical or exodontist, adverse to all endodontic treatment, which is 
attending to the progress of odontology and in many eases is harmful fo; 
the adequate buccal functionalism. 

2. Conservative, which is considered old-fashioned, must disappear becaus: 
it is antiscientific and, in the long run, antieconomical. 

3. Eclectic, which, after a perfect diagnosis based upon radiography an 
a careful selection of the cases to be treated, applies a rigorously surgica 
technique. This last criterion is the best endodontic orientation. 

10. The most important contraindications for endodontic treatment are: (1 
ence of diseases of supposed focal origin; (2) lack of organic defenses; (3) patient 
are obstinate in preferring the extraction of the tooth; (4) insufficiency of the ré 
ments nowadays necessary for the practice of an endodontic conscious treatment. 

11. The biopulpectomy technique is based on the rigorous application of the f 
ing principles: 


1. Previous radiography. 

2. Insensibilization with anesthesia. 

Aseptical method, including isolation with rubber dam. 

4, Preventive hemostasia with a technique of emptying and widening 


> 
o. 


simultaneously the root canal, 
5. Perfect filling of the emptied root canal with clororesinoeucapercha 
and many fine or extrafine gutta-percha points, well condensed. 


12. The following techniques are used in necropulpectomy: 


1, A widening of the conduct until traversing the apex. 

2. Periapical infiltration with penicillin by inner radicular way, with a 
very thin needle which, traversing the apex, reaches the diploé. 

3. Esterilization control. 

4. The same filling as in biopulpectomy, always reaching the apex, and 
sometimes exceeding it. 

13. Preventive treatment of the endodontiopathies is that of the caries and dental 
abrasion—among other means, by the suitable brushing of the teeth, In fixed prosthesis, 
segmented bridges connected among themselves solve the problems of parallelism of the 
abutments, depulpation thus being unnecessary and without harming paradentium. 

14. For the best success in the fight against the dental caries started by the 


Ministry of Home Affairs, it is necessary, as the author has indicated in his report 


about this matter, to have the cooperation of all sanitary sectors. 

This conference, held at the Royal Academy of Medicine at Valencia, from which 
the author is numerary member, was accompanied with the projection of sixty-two slides 
concerning anatomy, radiographs of the personal observations mentioned on the context, 
microphotographs, and operative techniques of bio- and necropulpectomy. J. F. 
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Editorial 


A REPORT FROM THE NEW YORK HEART ASSOCIATION 


Is the Use of Epinephrine Dangerous in Connection With Procaine 
in Dental Procedures? 


HERE have been so many diverse opinions with regard to unfavorable 
| action of epinephrine in connection with procaine for dental and oral 

surgical procedures that the Council of the New York Institute of Clinical 
Oral Pathology decided to get an authoritative opinion which could be used 
as a guide to the practitioner in the care of patients who suffer with diseases 
of the heart and cireulatory system. 

[t addressed the following letter to the New York Heart Association: 

Our Institute is most interested to get an opinion on the use of epinephrine 

in connection with procaine as a local anesthetic in patients with diseases of the 

heart and cireulatory system. The opinions of heart specialists are so divergent 

that in the interest of the medical and dental professions this subject should be 

referred to a special committee for study. 

The New York Heart Association sent the following reply: 

In answer to your letter regarding the use of epinephrine in dental practice 

on cardiac patients, this matter has been carefully studied by a committee ap- 

pointed by the New York Heart Association for that purpose. I believe the 

enclosed report of this committee is a complete answer to the question which you 

have raised. This report has been approved by our policy committee for trans- 

mission to you. 

The following is the committee’s report. 

‘I. It is our understanding of common dental practice that epinephrine 
is used in dilutions of 1:50,000 and occasionally 1:100,000; never more concen- 
trated than 1:50,000. Rarely more than 2.0 ¢.c. of solution is used in any one 
session. 

‘IT. Epinephrine is combined with a local anesthetic, commonly procaine. 
One of the pharmacologic actions of procaine is to counteract the tendency of 
epinephrine to cause cardiac irregularities. 

“ITT. The dentist should have information from the patient’s physician 
about the nature and severity of the heart disease in the patient. He also 
ah a r > ar ‘ “ i ie 5 

hould have knowledge of medication the patient is receiving, particularly such 
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medication as might increase the activity of epinephrine. This knowledge is 
important because ordinary dental procedures may produce some emotional 
stress and cause cardiac disturbances which might be wrongly attributed to 


epinephrine. 

“TV. Under these conditions and with these precautions, the use of 
epinephrine with procaine for dental surgery presents no special hazards in 
persons with heart disease. We would recommend for any one session that 
there be used no more than 10.0 ce. of 1:50,000 epinephrine—no more than 
0.2 mg. of epinephrine in any form.” 

The New York Institute of Clinical Oral Pathology 
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METHODS FOR IMPROVING IMPLANT DENTURES 


A Preliminary Experimental and Clinical Report for Establishing a Union 
Between Metal and Living Tissue 


NicHOLAS BERMAN, M.D., D.D.S., SEATTLE, WASH. 


Lew primary object of this article is to present a brief preliminary report 
of a procedure which would create a firm and close adhesion between a 
etal alloy and living tissue. The purpose of this research work is to try to 
liminate the pocket formation which exists between the protruding post of 
the metal easting of an implant denture and the surrounding soft tissue, thus 
preventing a seepage around the metal posts. Before wé go into further dis- 
cussion, a brief repetition of the basie principle of the implant denture is in 
order, to get the proper evaluation of the problems that are directly connected 
with a metal implantation. 

My five years of practical experiment in the field of the implant denture 
led me to the conelusion that, in order to secure a permanent result for the 
implant denture, we should direct our effort to establishing tolerance between 

1) metal casting and underlying bony structure and (2) metal casting and 
surrounding soft tissue. 

By ‘‘toleranece’’ is meant a relationship between the metal casting and 
surrounding living tissue (bone and soft tissue) of such a nature that the 
casting will not provoke a pathologie reaction to either the bone or the soft tissue. 


Metal-Bone Relationship.—The implant will be cast from Vitallium. Vital- 
lium is considered an inert alloy from a biochemical point of view and, as such, 
will not interfere with the physiologic requirement of the surrounding living 
tissues. In the implant denture construction, the role of the metal casting is a 
passive one. It will serve to transmit the masticatory pressure forces to the bone. 

The porous alveolar process is built primarily to work under tension. 
Therefore, pressure forces will have an adverse effect on it in the form of a 
pressure atrophy. To avoid this pressure atrophy, we place the casting on the 
mandible only after all the alveolar process is entirely resorbed or has been 


surgically removed. 
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The reason for that procedure is to place the metal casting on a more 
compact and pressure-resistant area of the bone than the alveolar process, 
Despite this biologic consideration, we observed bone atrophy under the implant 
(Figs. 1 and 2). It is my opinion that improper metal-bone relationship is 
chiefly responsible for this damage. Fig. 3 shows the extent of the metal cover- 
age on the bone. A small part of the bone is actually covered by the easting 
and the greater part of it remains uncovered. The covered area of the bone 


Fig. 1. 


Pig. 2. 

Fig. 1.—Roentgenogram of a metal casting three months after implantation. Note 
the exact adaptation of the circumferential wire to the lower border of the mandible. 

Fig. 2.—Roentgenogram of the same implant two years after the implantation. The 
metal casting dropped with the circumferential wire due to atrophy of the underlying bony 
tissue. Note that the circumferential wire lost its contact with the lower border of the 
mandible and the space between them represents the approximate amount of the bony 
atrophy. 


actually bears the pressure forces of mastication. These masticatory pressure 
forces seem to exceed the physiologic tolerance of the bone, since the forces are 
concentrated on a relatively small area. The result of this is atrophy of the 
bone. To prevent this pressure atrophy of the bone, I changed the bone-metal 
relationship just described. In Fig. 4 we can see that the metal casting is more 
dense and extended over the dense retromolar area, and that the extent of bone 
coverage is a few times multiplied in comparing with Fig. 1. In other words, 
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since the masticatory forces are distributed over a much larger area, we can 
et a reduced tendency to exceed the physiologic tolerance of the bone toward 
yressure forces of the mastication. 
Metal—Soft Tissue Relationship.—As mentioned previously, the Vitallium 
is compatible with living tissue. The living tissue adheres to it closely 
out being irritated by the metal. These properties of Vitallium made it 
sible to use it in the broad field of traumatie surgery. It should be kept in 
| that in traumatie surgery the metal is ‘‘implanted’’ (buried entirely in 
issue), contrary to the implant denture where a part of the implant, namely, 


1X 


Fig. 3. 


Fig. 4. 
, Fig. 3.—Roentgenogram of an occlusal view of an implant designed in the past four 
Aree Note the relatively small pressure-bearing area of the bone covered by the metal 
casting. 
Fig. 4.—Roentgenogram of the newly designed metal casting of an implant. Note the 
extended coverage of bone by the metal casting as compared with Fig. 3. 


the posts, protrudes into the mouth. The perforation line of the metal posts 
through the gum tissue is the objection that is raised by a great many members 
of the profession. At this time I do not wish to go into a discussion of my 
clinical experience regarding this question, but would like merely to report 
the experimental and clinical results of an effort which is intended to seal this 
opening. Beeause of the inert nature of the Vitallium post, one could not 
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expect to have a close adaptation or union between it and the soft tissue. There- 
fore, I thought to use an intermediate substance between soft tissue and metal 
post, which could be united with the metal by a physical-chemical procedure 
and to which a union of the living tissue could be established. 


The Intermediate Substance——A material that can be integrated to the 
living tissue without causing visible signs of foreign body reaction was described 
first by Grindlay and Waugh.* A plastic sponge made up of polyvinyl alcohol 
foam was the material used by the authors to fill out the thoracic cavity after 
pneumonectomy. After the removal of the implanted sponge, it was found that 
‘‘The sponges were in each case surrounded by a thin and delicate fibrous semi- 
transparent capsule which was firmly adherent to them and could not be pulled 
away.’’ Further examination revealed that ‘‘the innermost layers of the capsule 
merged with bundles of collagen fibers in the space of the sponge. ... On the 
basis of our experience up to the present time it would appear that the fibrous 
tissue which grows to penetrate the polyvinyl sponge is not different from the 
other non-inflammatory fibrous tissue. ”’ 

The elastic polyvinyl! aleohol sponge is very light, absorbs water easily, and 
has great tensile strength. Temperature changes, even in boiling water, strong 
or weak alkali, and weak or moderately strong acids, do not effect the polyviny! 
sponge. In other words, the sponge may be considered as a substance inert to 
chemicals at ordinary temperatures. Besides these advantageous physical 
properties, the sponge’s chief beneficial characteristic is that it is inert also 
from a physiologic point of view, as Grindlay states: ‘‘On the basis of our 


experience up to the present time it would appear that the fibrous tissue which 
grows to penetrate polyviny! sponge is not different from other non-inflammatory 
These observations, as well as the polyvinyl sponge’s great 
affinity for water, made Grindlay observe: ‘‘Perhaps the tissue fails to 
recognize polyvinyl sponge as a foreign body, because the tissue fluids enter it. 


” 


fibrous tissue. 


be 


Cells follow fluid, and what was inert becomes living. 

Because of its excellent qualities, the polyvinyl sponge was selected as our 
first choice as an intermediate substance between the metal casting and living 
tissue. However, we thought that additional studies would be proper before 
using it in practical cases. 


Experimental Studies*.—Since the metal casting will be placed sub- 
periosteally on the bone, the behavior of the Ivalon implanted subperiosteally was 
studied. The experiments were carried out with monkeys under general anes- 
thesia (Nembutal sodium). Mucoperiosteal flaps were made on the jaws of 
the animal and the Ivalon piece was fixed to the periosteum by catgut sutures. 
The Ivalon piece was 2 to 3 mm. thick and 1 em. square (Fig. 5). The wound 
lips were sutured afterward by the same type of sutures. The Ivalon was held 
in 1:1,000 Zephiran solution for twenty-four hours prior to surgery and rinsed 
in sterile saline solution before insertion. Antibiotic therapy was used parenter- 
ally after surgery for one week; the use of local antibiotics was omitted. All 

*I would like to express my thanks to B. O. A. Thomas, D.D.S., professor of histology 


and periodontology at the Dental School, University of Washington, for his valuable assist- 
ance, 
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wounds healed by first intention. There was delayed healing with suppura- 
in those eases where the fixation of the Ivalon to the periosteum was omitted. 
these eases rapid healing followed the removal of the floating Ivalon piece. 


Fig. 5.—Microscopic slide of the polyvinyl sponge. Note the large holes between the 
bundles of the basic substance which itself has a foamy structure. 

Fig. 6.—Microscopic slide of the sponge after being implanted for six weeks. Note that 
the spaces of the sponge are filled out by bundles of collagen fibers. 





232 NICHOLAS BERMAN 


The healed wounds were opened at three- to sixteen-week intervals in order 
to examine and remove the implanted Ivalon pieces. The Ivalon was found 
covered with periosteum and there were no visible signs which would mark the 
place of the incorporated Ivalon. The place of the implanted material could 


Fig. 7. 


Fig. 8. 

Fig. 7.—A piece of polyvinyl sponge is firmly attached to the metal post. 

Fig. 8.—Photograph of a metal-polyvinyl sponge unit which has been implanted for 
eight weeks. The stretched out tissue is firmly attached to the metal. 
be determined only by the increased thickness of the mucoperiosteal flap when 
it was held between the fingers. A block of soft tissue in which the Ivalon had 
been incorporated was removed. Fig. 6 shows the microscopic slide of a piece 
incorporated for six weeks. By comparing this slide with Fig. 5, we can see that 
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holes in the Ivalon sponge are filled in with living tissue. The microscopic 
ure of the Ivalon pieces removed between the third and sixth weeks showed 
same pattern; however, the filling in of living tissue was not as complete. 
The external surface of the mucosa covering the implanted Ivalon did not 

evidence of irritation or any sign of foreign body reactions. Union 
veen the Ivalon and Vitallium metal has been established by heat treatment. 
dry Ivalon was put on a metal which was heated; when the heat increased 
certain degree the Ivalon melted into a gluelike substance and stuck firmly 
he metal. This metal-Ivalon union is firm and impermeable by fluids. 

7 represents the Vitallium post to which the Ivalon had been united by 

treatment. A Vitallium rod to which a square of Ivalon had been united 
; cut flush with the Ivalon surfaces. This Vitallium-Ivalon piece was im- 
ited subperiosteally and was removed six weeks later. Fig. 8 shows the final 
iit. The body tissue is firmly attached to the middle-positioned Vitallium 
| through the intermediate Ivalon sponge. The heat treatment for establish- 
a union between the Vitallium and Ivalon requires great experience, because 
is desirable that just a very thin part of the Ivalon should be melted. At 
esent the metal post is heated by an electric current. 


Practical Case 


A white woman, 55 years of age, was sent to us for an implantation of a metal casting. 
oral examination revealed an extremely small mandible, approximately 1/6 inch in 
rtical diameter, and the location of the mental nerves on the occlusal surface of the 
andible. The patient complained of inability to hold prostheses in place and of a steady 


pain while wearing them. The former complaint was attributed to an extensive resorption 
’ the mandible with the total loss of the alveolar process, which placed the greater part of 
occlusal surface of the mandible below the level of the mylohyoid ridge, while the steady 

1in seemed to be caused by a mechanical pressure on the occlusally exposed mental nerves. 
radiograph of the mandible did not show any visible evidence of bony pathology other 
than the extensively reduced mandible (Fig. 9). An impression was made over the exposed 
mandible and the metal casting was prepared on the model thus obtained. A small piece of 
[valon was united to the bottom of the metal posts. This union has been established 
hy electrical heating of the metal post. Six weeks after the first operation, the second 
me was performed. On the exposed mandible the casting was tried, and found to fit 


While the circumferential wires were placed around the mandible, the im- 


correctly. 
Special 


plant was washed free of blood and the Ivalon soaked with penicillin solution. 
attention was given to prevent contamination of the Ivalon by the saliva during the suturing 

’ the soft tissue over the casting. Retention sutures were placed around all four posts. 
The sutures were removed on the seventh day, by which time the wound was healed. Fig. 10 


shows the implant in place. The tantalum wires remain permanently. 


Postoperative Observations.—After the implantation of the metal casting, there was 
2 waiting period of five weeks before the superconstruction of the implant dentures was 
constructed by the patient’s family dentist. During these five weeks, the soft tissue seemed to 
follow the normal healing sequences. Particular attention was given to the condition of 
soft tissue covering the Ivalon. As was previously mentioned, there was no visible 
reaction during this time that would point to an interference with the process of normal 


healing, 

Two weeks after the completion and wearing of the superconstruction, there was some 
liscomfort around the right posterior post. The tissue became swollen, red, and hypertrophic. 
The hypertrophic tissue had a pedunculated shape which moved freely. This tissue was 
excised, but after ten days it started to recur. The rapid recurrence of this soft, hypertrophied 
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Fig. 9. 


Fig. 10. 
Fig. 9.—Roentgenogram of the greatly atrophied mandible. 


Fig. 10.—Roentgenogram of the implant in place. The metal casting is extended distally 
to the ramus and covers the strong external oblique ridges. 


Fig. 11.—Photograph of the mouth ye months after the implantation. 
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around the post gave us the impression that the Ivalon was the source of irritation. 
lyalon was removed by making a % inch horizontal incision anteriorly and posteriorly 
post. The wound healed within one week. The same pathologic process was observed 
ur on the left posterior post four weeks later. The procedure employed on the right 
sed on the left side also. The gingival tissue around the anterior posts remained normal. 
\t the time of writing this report, five months have elapsed since the implant was 
d. Fig. 11 shows the present satisfactory condition. 


aa! 


Fig. 12.—Microscopic slide of the removed polyvinyl sponge close to the post. Note the dense 
basic structure and relatively few holes. Compare with Fig. 5. 


The insertion of the Ivalon in connection with an implant east resulted in 
foreign body reaction around two out of four posts, contrary to the result 
experienced on animals. The reason for this discrepancy in result could not be 
properly established because of the insufficient number of metal implantations 
connected with Ivalon, as well as the relatively short time of observation since 
the insertion. However, the different results of the simple Ivalon implantation 
on animal and the implant on metal posts could be partly explained in the follow- 
ing way: 


1. On the experimental animal, the Ivalon was inserted and maintained in 
place by a strict aseptic technique, because after the insertion the wound was 
tightly closed. It may be assumed that the inserted Ivalon piece remained 
sterile during the first attempt at invasion by the surrounding living tissue. A 
different condition exists during the insertion of the Ivalon united to the posts. 
The Ivalon united to the posts should be considered contaminated after the 
insertion beeause of the possibility of the saliva flowing to the Ivalon along the 
posttissue cervix. 

2. There was insufficient porosity of the Ivalon around the post because of 
excessive condensation while united to the metal post. Fig. 12 shows the 
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microscopic picture of the Ivalon which was removed from around the posterior 
posts on the previously mentioned practical case. Comparing this Ivalon to that 
in Fig. 5, we can observe the excessive extent of the basic substance of the Ivalon 
compared to the holes. The diminishing number and size of the Ivalon sponge 
holes probably has an adverse effect on the process of tissue invasion. 

In our further cases, special attention was given to eliminate the objectives 
mentioned previously. However, I feel that it is too early to draw any final 


conclusions. 
Summary 
In this preliminary report I have described a procedure intended to secure 
a union between an inert metal and living tissue. The practical application of 
this procedure would be to improve the implant denture by making possible a 
union between the metal post of the implanted casting and the surrounding 
living tissue. 
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FRACTURES OF THE ZYGOMA (MALAR) ZYGOMATIC COMPOUND* 


James L. Brapuey, D.D.S., M.S.D., M.Sc., SPRINGFIELD, ILL., AND 
GERALD H. Bonnette, A.B., D.D.S.,** Great Lakes, ILL, 


HE ineidence of fractures of the zygoma or zygomatic compound, alone or 
1 coon with other facial fractures, is significant and necessitates an 
uuderstanding of the diagnostic and surgical principles involved. A study of 
re than forty fractures of the zygoma in the past year revealed the most 
mon site to be in the region of the zygotemporal suture, the second most 
‘ommon site was the zygofrontal suture, the third was the infraorbital rim, 
and the fourth was the zygomaxillary articulation. The latter type is more 
commonly associated with fractures of the middle third of the face or the nasal 
bones, maxillae ineluding the sinuses, and the orbital bones. 


n 


Ce 


Anatomy 


The anatomy of the zygomatic compound lends itself to easy access for 
repair or reduction. It forms the prominence of the cheek and, although its 
physical make-up is frail, it acts as a strong buttress for protection. It is sup- 
ported by two strong layers of fascia counteracted by forces from the muscles 
of facial expression and the masseter muscle. An outer (malar) and an inner 
temporal) surface are presented along with four processes, namely, fronto- 
sphenoidal, orbital, maxillary, and temporal. The malar surface is convex 
and presents the zygomaticofacial foramen near its center. Below this is an 
elevation for the attachment of the superior quadratus and the zygomatic 
muscles. The temporal surface is concave and smooth and is the boundary for 
the temporal fossa and infratemporal fossa. Near its center is a foramen, the 
zygomaticotemporal. It is bordered by the circumference of the orbit, the 
maxilla, the zygomatic process of the temporal bone, the zygomatie process of 
the frontal bone, and the sphenoid bone. It articulates with the frontal, 
sphenoidal, temporal, and maxillary bones. 

Diagnosis 

An accurate diagnosis is a prerequisite to treatment. This can be estab- 

lished only after a careful clinical and roentgenographie examination, evalu- 


ated by a thorough knowledge of the anatomy and function of the parts in- 
volved, together with a complete history of the etiology. Injury is usually 


*The opinions or assertions contained herein are the private ones of the writers and are 
not to be —— as official or as reflecting the views of the Navy Department or the Naval 
service at large. 

- nnn, Dental Corps, United States Navy, United States Naval Hospital, Great 
Lakes, inois. 
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the result of direct force and may result in simple, compound, or comminuted 
type fractures or a combination of them. Displacement may be limited or 
extensive. 

The early diagnosis of many fractured zygoimas is overlooked because 
edema and ecchymosis mask the true condition. However, many times the 
history of a direct blow to the face demands a careful examination to deter. 
mine the extent of injuries. Many of the signs may be obscured. For example, 
depression of the face may not be apparent, due to masking edema or swelling, 
Diplopia or other eye signs may not be apparent for the same reason. Sig- 
nificant signs include: (1) depression of the cheek, (2) fullness of the lower 
cheek, (3) ecchymosis of tissue about the eye, (4) edema of the eyelid, (5) 
depression of the infraorbital ridge, (6) the level of the eyes, and (7) hema- 
toma of the maxillary sinus. Symptoms of importance are: (1) diplopia, which 
is caused by displacement of the inferior oblique muscle attachments as a 
result of comminution of the orbital floor; (2) interference with mandibular 
function, impingement of the coronoid process against a displaced zygomatic 
arch (trismus may be present); and (3) injury to the infraorbital nerve re- 
sulting in paresthesia. 

Roentgenographie studies must be made in conjunction with the clinical 
examination. One supports the other, and neither in itself is too reliable. 
One of the most important roentgenographie views is the posteroanterior film 
for general view of the sinus. This gives an accurate picture of the zygomatic 
compound. Some of the roentgenographie signs of the fracture are: (1) line 
of fracture, (2) separation of the articulation, and (3) clouding of the sinus. 
These can all be demonstrated in the roentgenographie view. Stereoscopic 
and zygomatic arch projections are also helpful, and the recently developed 
planogram technique is a very useful aid. 

Problems other than esthetics arise from these fractures. Limited fune- 
tion is invariably present, and may be due to muscular involvement or im- 
pingement of the coronoid process against the depressed zygoma or zygomatic 
arch. Ocular disturbances are not uncommon, as involvement of the orbital 
bones may disrupt ocular muscle balance or even cause displacement of the 
globe. (Level of pupils and diplopia are important signs.) Malunited frac- 
tures often present problems in denture construction. 


Treatment 
Many methods of management have been suggested by various authors. 
These range from simple reduction without fixation to complicated procedures 
for reduction and varying types of fixation or fixation appliances. Some of 
the more popular types that we have used are presented. 
A. The temporal approach as described by Gillies,® and as illustrated in 
Fig. 1,A. 


1. The patient is prepared and draped. 
2. The sideburn is shaved so that a small incision can be made 
above the hairline. 
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3. The temporal artery is palpated and avoided. 

4. A 5 em. incision is made through the skin. 

5. A blunt, flat instrument is passed beneath the arch or the body 
f the zygoma, depending on the fracture site (Fig. 4). 

6. Reduction is accomplished by elevation. Lever action using 
he temporal bone as a fulerum is avoided. 

7. Fixation may not be necessary. 

8. A primary closure is done and a pressure dressing placed over 

» wound. No pressure is applied over the zygoma. 


A. 


B 
-A, Drawing illustrating the temporal approach for reduction; B, drawing illustrating 
the intraoral approach for reduction. 


B. The intraoral method, shown in Fig. 1,B. 


1. The patient is prepared and draped. 
2. A small ineision is made at the crest of the muco-bueceal fold 


behind the zygoma. 


3. A blunt, flat instrument is passed beneath the arch or body 
to the fracture site. 





JAMES L. BRADLEY AND GERALD H. BONNETTE 


4. Reduction is by elevation. Lever action using the maxilla as a 
fulerum is avoided. 

5. Fixation many times is not required. 

6. A primary closure is done. 


Fig. 2. 


UY 





Fig. 2.—Drawing illustrating the stab approach for reduction. 
Fig. 3.—Drawing illustrating the antral approach for reduction and the transosseous 
wires for fixation. 


C. The stab approach, shown in Fig. 2. 

1. The patient is prepared and draped. 

2. A stab incision is made in the skin below the zygomatic arch 
or zygoma at the depressed site. 

3. A pointed, hooked instrument is passed beneath the depressed 
bone for reduction by elevation (Figs. 4 and 5). 

4. No closure is required. A small dressing is placed over the 
wound. 


D. Antrotomy approach shown in Fig. 3. 


1. The patient is prepared and draped. 
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Fig. 4.—Photograph showing the temporal approach with a flat elevator inserted beneath 
the zygoma. Text describes vertical incision. 
Fig. 5.—Photograph of the stab approach with a hook beneath the zygomatic arch. 


,; Fig. 6.—Photograph showing the use of a towel clamp to raise a depressed zygomatic 
arch, 
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Fig. 7.—A, Photograph of an antrotomy for reduction of an impaction or comminution; 
B, instrument in antrum showing the method of approach for reduction; C, photograph show- 
ing the packing of the antrum for fixation. 
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2. An incision is made at the crest of the maxillary mucobuccal 
ld, extending from the apical region of the maxillary iateral incisor 
the region of the second molar. 


3. The mucoperiosteum is elevated with a periostome, exposing 


e canine fossa. This will reveal the fracture or fracture line (Fig. 
4% 
Fig. 8. 


Fig. 9. 
Fig. 8.—Postoperative roentgenogram showing the position after reduction. 
Fig. 9—View showing reduction and fixation with a transosseous wire. 
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4. An opening is made into the maxillary sinus with an antrostomy 
punch. 

5. The hematoma in the antrum is aspirated with suction. 

3. The zygoma is manipulated through the antrum, elevating or 
disimpacting the zygoma with a blunt instrument into proper position 
(Fig. 7,B). 

7. A nasal antral window is made at the lateral nasal wall, under 
the inferior turbinate. 

8. The sinus is packed completely to give support to the bone by 
1 inch iodoform gauze moistened with balsam of Peru (Fig. 7,C). The 
gauze is packed, starting at the upper lateral corner, and placed layer 
to layer to facilitate later removal, the free end extending out of the 
nasal antral window. 

9. The incision is closed with interrupted sutures of 000 Dermalon. 


E. Transosseous Wiring: 

1. The patient is prepared and draped. 

-2. An incision is made through the skin in the region of the 
lateral eyebrow about 2 em. in length. 

3. By blunt dissection, the bone is exposed in the region of the 
zygofrontal suture. 

4. A hole is placed in each segment with a No. 41 surgical burr. 

5. The fracture is reduced and secured with .020 stainless steel 
wire. The twisted part is bent over so as to prevent irritation. (Figs. 
8 and 9.) 

6. The wound is closed with 0000 Dermalon suture with an atrau- 
matic needle. 


Oceasionally fixation is required at the infraorbital rim. An in- 
cision is made .5 em. below the infraorbital rim about 3 em. in length 
and the above procedure is repeated. 


Discussion 


As a rule, the simplest method is the procedure of choice; however, the 
degree of displacement, impaction, or comminution may indicate the more com- 
plicated techniques. Simple displacement usually can be elevated into po- 
sition without fixation. Comminutions and impactions usually require some 
type of fixation, either transosseous wiring or packing of the antrum. We 
have found that protective guards are not necessary if good instruction and 
nursing care are available. 

Generally we have used modern balanced anesthesia as described by 
Little.’ This usually consists of nasal or oral intubation with Pentothal so- 
dium, nitrous-oxide-oxygen supplemented by succinylcholine. General anes- 
thesia is warranted because the plan of treatment may have to be altered dur- 


ing surgery. 
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‘outine supportive and antibiotic therapy, with adequate nursing eare, 
rvratifying results for these injuries. 


Summary 


e have presented the five methods of treatment that we have found use- 
ixcellent results depend upon early diagnosis and treatment planning. 
res of the zygoma are frequently overlooked because of masking edema 


er associated injuries. 
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Oral Medicine 


THE SYSTEMICO-ORAL INTERDEPENDENCY IN CHRONIC DISEASE 


Herman S. Rocxorr, D.D.S.,* Samuet C. Rockxorr, D.D.S.,* anp ALyin M. 
Sackuer, D.D.S.,** Brookiyn, N. Y. 


HE responsibility of the dentist in early recognition and treatment of oral 

manifestations of systemic disturbances is becoming increasingly apparent. 
The dentist must be aware not only of the restorative aspects of treating teeth, 
but also of the supporting tissues and of the oral mucosa in both health and 
disease. While definitive treatment may not always be within the realm of 
dentistry, the relationship of systemic diseases to oral manifestations must 
be understood. The general physical status of the patient may have a pro- 
found effect on the health of the oral structures. The oral structures, in 
turn, are part of the entire organism and the possibility of their participation 
in systemic disturbances must never be overlooked. Our present inability to 
find all specific etiological factors for oral disease emphasizes the need for 
complete physical and mental evaluation of every patient. 

A study of the literature of systemico-oral interdependency and of our 
own eases has led to the observation that there is much need for further 
development in this field. Future research might be better organized if it 
were recognized that this interrelationship may be classified in five categories. 

Systemic disease may affect the dental problem by (1) producing oral 
symptoms and lesions, (2) producing abnormalities in oral structure and fune- 
tion, (3) permitting aggravation of already established oral defects through 
lowering of resistance, (4) altering both course and prognosis of dental treat- 
ment, and (5) producing oral reaction as a result of the prescribed systemic 
therapy (iatrogenic disease). 

At the Jewish Chronic Disease Hospital many cases illustrating the 
systemico-oral problems come under observation and care. A few selected 
‘ases have been assembled according to the preceding classification for pres- 
entation so that the information may be of some value in daily dental 
practice. Although the patients in this group of cases are all institutionalized, 
the problems in diagnosis and treatment are similar to those that often arise 
in regular dental procedure. 


*Research associates, Department of Dentistry, Periodontia and Oral Medicine Service, 


Jewish Chronic Disease Hospital, Brooklyn, New Yor 

**Department of Dentistry; chief, Periodontia and Oral Medicine Service, Jewish 
Chronic Disease Hospital, Brooklyn, New York; instructor in periodontics, New York Uni- 
versity College of Dentistry. 
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SYSTEMICO-ORAL INTERDEPENDENCY IN CHRONIC DISEASE 


I. Producing Oral Symptoms and Lesions 
A. Hyperparathyroidism 


odical Description.—Hyperparathyroidism is a disease characterized by 
ized osteoporosis, fibrocystic formation in bone, and changes in caleium, 
rus, and phosphatase levels in the blood. Early signs and symptoms 
back pains, muscular weakness, pathologie fractures, renal colic, poly- 


d polydipsia. 

Case Report 
patient was Mrs, R, C., aged 53 years. After a pregnancy fifteen years previous 
sion to this hospital, the patient developed marked musculay weakness which con- 


Hyperparathyroidism. Note absence of laminae durae, poor trabeculation of bone, 
and rarefied areas in mandible. 


her to bed. Upon admission, exhaustive blood chemistry studies showed a persistent 
lowering of the phosphorus level, but no significant changes in blood calcium, as 


1 in the following: 


Findings Normal 
Ca. 9.1-11 mg. 9-11 mg. 
P. 1-2 mg. 2.5-4.5 mg. 
Phos. 7 B.U. 2-9 B.U. 


On the basis of clinical symptoms, physical examination, and roentgenographic findings, 
ling complete dental roentgenograms, an exploratory operation was performed. An 


rged left parathyroid gland was removed. Histopathologically, it proved to be a 


ell adenoma, 
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Medication.—Medication was mainly supportive in the form of vitamin therapy and 
controlled diet. 

Oral Findings.—The teeth showed marked mobility, Dental roentgenograms demon- 
strated an absence of the laminae durae (Fig. 1), widening of the periodontal membrane 
space, osteoporosis, and cyst formation in the mandible. The image of the teeth appeared 
whiter by contrast with the more radiolucent bone. There was no demineralization of the 
teeth, but there may have been diffuse nodular calcification in the pulp. 


Dental Treatment.—Since the alveolar bone support was hopelessly involved, the 
teeth were removed and dentures constructed. 


Significance.—Prognosis is dependent upon ability to eliminate the 
parathyroid tumor .and restore normal calcium and phosphorus metabolism, 
Failure in this may result in the loss of the teeth. Extractions must be 
performed with great care in order to avoid pathologie fractures. The 
stability of dentures is difficult to maintain, since the bone is rapidly resor)ed. 


B. Polycythemia Vera 

Medical Description.—Polycythemia vera is a disease characterized by a 
striking absolute increase in the quantity of circulating red blood corpuscles 
and often by evidence of increased production of myeloid leukocytes and 
even of platelets. There is an increase in the viscosity and total volume of 
blood, which may lead to thrombosis, anemic infarets, coronary thrombosis 
or cerebro-vascular accidents. 

Case Report 


The patient was Mrs. L. G., aged 44 years, Following complaints of headaches, weak- 
ness, and general lassitude, the first dramatic evidence of onset of the disease was a 
cerebro-vascular accident, resulting in a left hemiplegia. The following signs and symp- 
toms were noted: skin and mucous membrane hemorrhages, ecchymosis, epistaxis, and 
generalized so-called ‘‘red cyanosis.’’ Medical-treatment consisted of regular phlebotomies 
and deep roentgen-ray therapy to destroy hyperplastic bone marrow. 


Medication Received.—Phenylhydrazine HCl., 1 Gm. daily, to inhibit hemopoiesis. 


Oral Findings.—The mucous membranes of the lips and cheeks appeared flushed. The 
gingivae were hyperemic and hemorrhagic. There was a band of desquamation approxi- 
mately 4 mm. in width around all the teeth. Many of the etiological factors of the usual 


periodontitis were also present: sordes, poor dental restorations, missing teeth, trifurea- 


tion involvements, ete, 


Dental Treatment.—FEstablishment and maintenance of a high degree of mouth sani- 
Periodontal treatment produced some improvement, but there was 


tation were attempted. 
An extensive hematoma developed 


quick regression due to the patient’s limited dexterity. 
under the left eye following the uncomplicated extraction of the upper left first premolar. 


Significance—Many cases of blood dyscrasias may present the first 
signs in the oral cavity, thus offering the dentist the opportunity of early 
diagnosis. Differentiation from ulcerative necrotizing gingivitis, desquama- 
tive gingivosis, drug allergies, and B avitaminosis must be made. Many of 
these cases of polycythemia vera ‘‘burn out’’ and develop into leukemia, While 
in the stage of polycythemia vera, routine dental treatment may be instituted, 
with care directed toward controlling postoperative hemorrhage. In the transi- 
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stage, limited surgical and periodontal treatment may be attempted only 


tiol 
areful blood analysis. In the leukemic stage, only ameliorative treat- 


aft 


me! ould be performed. 


II. Producing Abnormalities in Oral Structure and Function 
A. Muscular Dystrophy 

Medical Description.—Muscular dystrophy is a disease characterized by 
sive weakening of voluntary muscle groups involving the perineal, 
emoral, pelvie girdle, and spinal muscles. In later stages, the pectoral 
museles and groups of facial muscles show signs of weakness. In the 
hypertrophic type, the degenerating muscle fibers are replaced by 
| infiltration of fat and connective tissue, giving the structure greater 


oird 
ps¢ 


mal 


bulk. In another type there may be wasting of the muscles without pseudo- 


hyp rophy. 
Case Report 
patient, M. B., is a 16-year-old boy. Typically, this patient was an apparently 
hild until the age of 444, when he began to fall frequently at play and had diffi- 
getting up. To achieve the erect position, he was forced to push his trunk erect 
ng his hands on his knees. Progressive weakness resulted in his being confined to 
el chair at the age of 11. At the present time he is unable to stand or walk, but he 
e his head and neck freely in all directions. 
Medication.—Medication was mainly supportive. A low-calorie diet was recom 
to control obesity. Prophylactic doses of penicillin were given at the first signs of 
r elevation of temperature to intercept any respiratory infections. 


2.—Muscular dystrophy. Anterior nonocclusion, spacing of teeth, and enlarged tongue 
are present. 


Oral Findings.—A widening of the dental arches occurred, with an opening of the 
contact points between the anterior teeth and an anterior nonocclusion, The mandibular 
molars are tipped buceally, which results in a ecrossbite relationship in this area. The 

mgue appears large and bulky, and the orbicularis oris muscle is weak (Fig. 2). Caries 
| periodontal disturbances oceur with the usual incidence. 


Dental Treatment.—Maintenance care. 


Significance.—This progressively weakening disease of muscle groups 
and the enlargement of the tongue bring about marked changes in the develop- 
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ment of the oral mechanism. Such changes in the tongue and the jaw may 
prove to be an early diagnostic sign. The ability to exert pressure with the 
molar teeth is reduced to 20 pounds or less, although the masticatory muscles 
seem to be the last ones affected. Research into this aspect of alteration of 
structure and function is now in progress. 


B. Hypopituitarism (Fig. 3) 

Medical Description.—Pituitary hypofunction in early life results in 
dwarfism or infantilism, a condition which is rarely manifested before the 
age of 6 years. Hypofunction in the adult is called Simmond’s disease and 
results in cachexia, listlessness, and inanition. In the pituitary gland there 
is marked reduction in the production of eosinophilic cells, causing an wnder- 
secretion of the pituitary growth hormone. 


Fig. 3.—Hypopituitarism. Skull shows small sella turcica. 


Case Report 


The patient, Miss A. B., is 20 years of age. At the age of 1 year, the patient fell 
and hurt her head. She cried for several days, but no injury was apparent. At the age 
of 7 the first evidence of disease was noted, namely, the patient appeared small in stature 
but otherwise perfectly shaped. Pituitary gland extract was given, but to no avail. 
Female hormone injections were given at the age of 15, and the patient had the first evi- 


dence of menstruation at 17. 

Medication.—Medication was mainly supportive, in the form of physiotherapy, multi- 
vitamins, and a reducing diet. 

Oral Findings.—The teeth were crowded because of a lack of development of the 
jaws. A deep overbite has resulted in a loosening of the lower anterior teeth. In this 
area the gingival tissues are inflamed and edematous, and bleed profusely. Calculus forma- 
tion is moderate. Contributing to periodontal destruction is a fingernail-biting habit and 
bruxism, which are symptoms of emotional disturbance. 

Dental Treatment.—Ileally, this case should have been treated by orthodontic means. 
Interruption of destructive periodontal processes was attained by curettage, massage, equili- 
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f the ocelusion, and the construction of a cast continuous clasp splint for stabili- 
¢ the lower anterior teeth, The patient was impressed with the necessity of break- 


yeclusal habits. 


Significance.—Hypopituitarism has a marked influence on the general 
ment of the teeth, jaws, and face. The teeth may erupt later than 
or fail to erupt completely. The crowns of the teeth are usually normal 
and shape, but frequently show an incomplete formation of the roots 
wide apical foramen. Lack of development in the width and depth of 
wer half of the face results in crowding and malocclusion of the teeth. 
alpositioning may lead subsequently to caries, periodontal disturbances 
to treat, and problems in restorative dentistry. 


C. Hyperpituitarism 
Medical Description.—Hyperpituitarism in early life results in gigantism. 
of the pituitary growth hormone is due to an increase 


The overproduction 
generally caused by the formation of an adenoma. Pro- 


in eosinophilie cells, 


Fig. 4.—Hyperpituitarism. Skull shows an enlarged and partially obliterated sella turcica 
and thickened calvarium. 


portionate or disproportionate skeletal overgrowth depends on the time of the 
onset of the disease. In the adult, hyperpituitarism results in acromegaly in 
which there is an inerease in size of the internal organs, facial skeleton, and 


Massiveness and protrusion of the mandible. 


Case Report 

The patient, Mr. S. G., is 38 years of age. First evidence of the disease in this pa- 
was noted at the age of 6, when the patient fell and suffered fainting spells for 
hree days. At the age of 8 he first developed signs and symptoms of gigantism. Upon 
ssion to this hospital at the age of 25, the diagnosis of gigantism was confirmed by 
findings of the sella turcica (Fig. 4). Surgical intervention, as well as roentgen 
ation, was attempted in an effort to control the pituitary adenoma, but without success. 

Medication.—Medication received was mainly supportive. 
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Oral Findings.—The teeth are normal in size. The tongue is scalloped or crenated, 
There is an extraordinary degree of mouth opening: 84 mm, between incisal edges, as 
compared with the normal 35 to 40 mm. There is also a thickening of the lips, enlarged 
tongue and a thickening of the cortical bone of the mandible, producing a square, protrud- 
ing jaw. 


Dental Treatment.— Maintenance care and the usual dental treatment were instituted, 


Significance —Continuing enlargement of the mandible in acromegalies 
causes a spacing of the lower anterior teeth with a Class III malocclusion, 
The rami of the mandible become narrower and longer. Bone is resorbed 
from the medial part and deposited on the lateral part of the angle of the 
mandible, so that the posterior distance in a horizontal plane between the 
rami increases. The mandibular rami lengthen by horizontal growth which 
occurs at the condyle, coronoid process, and sigmoid notch. These changes 
in the size and shape of the jaws and continued occlusal changes may he 
an early diagnostic sign of acromegaly. 


III. Aggravation of Already Established Oral Defects Through Lowering of 
Resistance 


A. Diabetes 


Medical Description.—Diabetes is described as a metabolic disease, char- 
acterized in part by glycosuria and hyperglycemia, which results from sub- 
normal insulin production by the islets of Langerhans in the pancreas. This 
leads to reduced ability of the body to metabolize carbohydrates adequately. 
Altered fat and protein metabolism accompany. 


Case Report 


The patient is Mrs. Y. P., aged 55 years. Despite the fact that 30 units of insulin 
protamine zine are administered daily and that she is on a strict diabetic diet, this pa- 
tient has never produced sugar-free urine, indicating a failure to control the disease proc- 
ess. Fifteen years previous to admission, this patient’s own dentist, finding it necessary 
to remove two lower central incisors because of periodontal involvement, suspected the 
presence of diabetes and referred her to a physician. The suspicion was confirmed. 


Medication.—Thirty units of insulin protamine zine daily; strict diabetic diet. 


Oral Findings.—The patient first presented at the hospital dental clinie complaining 
of swellings around the teeth. Examination revealed multiple lateral abscesses, suppurat- 
ing pockets, generalized gingival recession, mobility of the teeth, and moderate calculus 
deposits. Dental roentgenograms showed extensive loss of alveolar bone with bifurca- 
tion and trifurcation involvements. 

Dental Treatment.—Dental treatment included removal of hopelessly involved teeth, 
apoxesis, equilibration of occlusion, gingivectomy, scrupulous oral sanitation, and restora- 
tion of function. Blood sugar level determinations and penicillin premedication (600,000 
units) were routine presautions prior to all procedures of a surgical nature. 


Significance —Oral symptomatology of diabetes may include acute perio- 
dontal abscesses, polypoid proliferations from under the surface of the free 
gingiva usually containing pus, or acute pericementitis. It must not be con- 
cluded, however, that diabetes by itself can be a cause of periodontal disease. 
It can exaggerate local destructive processes because of a generalized lowered 
resistance due to a faulty cellular metabolism. 
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B. Acute Necrotizing Ulcerative Gingivitis in Patient Suffering From Acute 
Myeloblastic Leukemia 


Medical Description.—Acute myeloblastic leukemia is a blood dyserasia 
eterized by a marked numerical increase in the myeloblasts in the tissues 


circulating blood. 
Case Report 


Mrs. F. C., the patient, was 44 years of age. She first complained of weakness, 
, anorexia, weight loss, and hematuria. Upon admission to a hospital, a diagnosis 
ite myeloblastic leukemia was made. After five weeks of general supportive therapy 
od transfusions, the patient was discharged with the following regimen: cortisone, 
g. per day; Terramycin, 250 mg. per day; and potassium chloride, 4 Gm. per day. 
In the intervening time until admission to this institution, the patient had an episode 
iyeardia, after which the drugs were discontinued. The patient became very weak 
red, and developed a fever. Her gingivae became enlarged, bled, were painful, and 
nted mastication. 
in admission to this hospital, bone marrow studies confirmed the diagnosis of acute 
jlastie leukemia. The only positive physical signs were a gross enlargement with 
\bliteration of the teeth, necrosis, and sloughing of the gingival tissue. 
Medication.—Cortisone, 200 mg. per day; penicillin, 600,000 units per day; and potas- 


chloride, 4 Gm, per day. 
Complete differential blood counts revealed the following: 


On Admittance Upon Death 
Hemoglobin 10.0 mg. per cent 16.5 mg. per cent 
R.B.C. 3,700,000 2,400,000 
W.B.C. 14,100 40,000 
Myeloblasts 15 90 
Platelets 17,000 8,000 


Fig. 5.—Acute myeloblastic leukemia. Enlarged gingivae with near obliteration of the teeth. 


Oral Findings.—The patient had a history of poor oral hygiene and lack of good 
dental care previous to this illness. Examination revealed almost complete obliteration of 
the teeth by gingival enlargements on the buccal and labial aspects. Superimposed was 
a typical picture of acute ulcerative necrotizing gingivitis with necrosis, ulcerations, bleed- 
ing, and a gray pseudomembrane formation. A foul odor was present and the patient 
complained of pain and a metallic taste (Fig. 5). 


Dental Treatment.—Because of the nature and severity of the systemic disease, no 
instrumentation was attempted. The use of a mouthwash, of equal parts of 3 per cent 
hydrogen peroxide and warm water every hour, was prescribed. 
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Significance.—Due to the infiltration of the mature and immature blood 
cells into the submucosa, the marginal gingivae became enlarged, causing 
pseudo-pocket formation, an ideal habitat for the ever present Vincent orvan- 
isms. This factor, coupled with poor oral sanitation and a local lowering of 
tissue resistance, makes acute ulcerative necrotizing gingivitis a common find- 
ing associated with acute leukemia. In this fatal disease, the best that can 
be hoped for is an alleviation of pain. Any type of surgery within the mouth, 
except in an extreme emergency, is contraindicated. The administration of 
antibiotics, systemically, will help to a degree in controlling the oral infection. 


IV. Altering Both Course and Prognosis of Dental Treatment 
A. Rheumatic Heart Disease 


Medical Description.—Rheumatie heart disease is a sequelum of repeated 
attacks of acute rheumatic fever. The most significant manifestation is a 
carditis which may be fatal, but which more frequently leads to fibrosis of the 
heart valves and distortion of their architecture. 


Case Report 

The patient is Miss R. W., aged 49 years. As a child, the patient suffered from 
numerous sore throats and prolonged febrile episodes which were finally diagnosed as 
recurrent attacks of rheumatic fever. At the age of 39, a diagnosis of rheumatic heart 
disease was made. Since that time she has suffered numerous attacks of febrile episodes, 
multiple peripheral emboli, auricular fibrillations, and congestive heart failure. 

Medication.—Dicumarol, about 100 mg. per day, varying with prothrombin time; 
Mercuhydrin with ascorbic acid, one tablet three times a week; digitoxin, 0.25 mg. twice 
daily. 

Oral Findings.—A generalized cyanosis was present due to impaired circulation, with 
a slight edema of the free gingivae and absence of stippling in some areas, a migration 
and extrusion of teeth with bifurcation and trifurcation involvemments, loss of interdental 
papillae, recession, pocket formation, and heavy sub- and supragingival calculus deposits. 
A dark blue area in the gingival margin around a few teeth was noted. 

Dental Treatment.—Conservative periodontal treatment was instituted, which in- 
cluded scaling, curettage, limited selective grinding, and toothbrushing instruction. Prophy- 
lactic doses of penicillin were administered before and after each series of curettements. 


Significance.—Instrumentation of the periodontal tissues is known to pro- 
duce a transient bacteremia. To guard against exacerbation of heart lesions 
by blood-borne bacteria, prophylactic doses of the antibiotics are given. In- 
strumentation at each treatment session is limited to a few teeth. This 
limitation is advisable also because these curetted areas must be packed with 
periodontal dressing .:o prevent profuse postoperative hemorrhage, which may 
occur from the anticoagulant action of Dicumarol. The blue areas that are 
seen in the gingivae may be metallic deposits caused by prolonged usage ot 
the heavy metal drug, Mereuhydrin. 


B. Parkinson’s Disease 
Medical Description.—Parkinson’s disease is a slowly progressive, organic 
disease of the central nervous system beginning in the fifth or sixth decade 
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resulting in characteristic tremor, slowing and stiffness of voluntary 
ments, and masklike facies. 
Case Report 
‘he patient, Mr. L. B., is 62 years of age. He had ‘‘sleeping sickness’’ in 1923, when 
t continuously for four weeks. Afterward, he complained of occipital headaches and 
vision, and noticed increased stiffness in the upper extremities. Stiffening of the 
imbs soon followed. Tremors started somewhat later. The patient was under 
ression that the stiffness, shaking, and weakness were getting progressively worse. 


Fig. 6.—Parkinson’s disease and arthritis. Patient’s hands are crippled by arthritic con- 
tractures. 


-Parkinson’s disease and arthritis. ‘“Schmutz-pyorrhoe,” much sordes, and marked 
gingivitis, with many hopeless teeth. 


In 1938, the patient was admitted to this institution. Since that time, he has de- 
veloped arthritis, which has caused rigidity and contracture of the fingers of the left hand 
and limited movement of the right hand (Fig. 6). 

Medication.—Hyoscine, 0.1 gr. three times daily; physiotherapy. 

Oral Findings.——Much sordes with marked marginal gingivitis and ‘‘schmutz- 
pyorrhoe’’ were noted. There was evidence of bifurcation and trifurcation involvements 
f most of the molar teeth, with mobility of most of the teeth ranging from Class 1 to 
Class 3 (Fig. 7). 
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Dental Treatment.—Conservative periodontal treatment, which ineluded scaling, 
curettage, and selective grinding, was instituted. Extremely strenuous measures to achieve 
good oral hygiene through self-care were employed. Because of the limited use of his 
hands, the patient was given a number of toothbrushes with modified handles bent in 
such different ways as to give the patient a more favorable grip and to permit hetter 
access to all areas of the mouth. More frequent recalls of the patient for prophylaxis 
were advised. 


Significance.—Inadequate oral sanitation makes all manner of dental 


restorations poor risks. Due to the patient’s inability to maintain high 
standards of oral sanitation, periodontal conditions cannot be eliminated com- 


pletely. 
Often, in cases of physically handicapped patients, teeth with dou)tful 
prognosis must be retained as long as possible because of the patient’s inability 


to insert and remove prosthetic appliances. 


C. Little’s Disease 

Medical Description.—Little’s disease is a congenital spastic stiffness of 
the limbs resulting from lack of development of pyramidal tracts, which leads 
to atrophy or sclerosis of the lateral columns of the spinal cord but with little 
or no mental defect. 

Case Report 

The patient is Mr. H. T., aged 35 years. He had been a spontaneously delivered, 
premature baby of six and a half months’ gestation. Because the umbilical cord had been 
wrapped about his neck at the time of delivery, resuscitative measures were used. The 


Fig. 8.—Little’s disease. Ulatrophy (especially in cuspid areas); lacerations of gingivae 
due to uncontrolled toothbrushing. 


child did not support his head or sit up at the normal time, or walk at the proper age. 
Speech was acquired at an early age. There was no impairment of his mental capacity. A 
series of operations to straighten out the lower extremities was performed, With controls 
and braces, the patient was able to walk. 

The patient was admitted to this institution in 1935. The upper extremities have 
good muscular power. There is stiffness of the fingers of the outstretched hands, when the 
hands are being used. 

Medication.—Etamon chloride; supportive treatment. 


Oral Findings.—Ulatrophy, especially prominent in the cuspid areas, was noted. 
Alveolar gingival tissues were reddened, inflamed, and bled easily due to an accumulation 
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The areolar gingivae also showed evidence of irrita- 
The patient does 
Excessive oc- 


es and uneontrolled brushing. 
here was no clinical evidence of atrophy or tumor of the tongue. 
normal control over the directional movements of the mandible. 

ttrition was quite evident (Fig. 8). 

‘ental Treatment.—Apoxesis and reshaping of the teeth by a narrowing of some of 
isal and incisal surfaces were instituted. 

othbrush drill with a soft, multitufted brush and the use of the rubber finger cot 
r for easier control were prescribed. General dental care was carried out, 


Significance.—Vigorous, but poorly directed, movements of the hands 
| their athetonicity and spasticity do much damage to soft tissue in 
Recession and altered gingival archi- 


ing without producing cleanliness. 
Complete occlusal 


e have now complicated the problem of sanitation. 


tee 
ment is limited because of the patient’s inability to cooperate in directing 


ad 


ments of the mandible. 
Physieally handicapped patients of this type require more frequent check- 


mo 


ups and prophylaxes. 


V. Producing Oral Reaction as a Result of the Prescribed Medical Therapy 
(Iatrogenic) 
A. Avitaminosis Resulting From Rheumatic Heart Disease Therapy 


Medical Description.—Avitaminosis is a disease state resulting from vita- 
min deficiences due to low intake or poor utilization. Some early signs and 
symptoms in adults are general malaise, neuritis, capillary fragility, night 


blindness, irritability, or hemorrhage. 


Case Report 


The patient, Mr. M. K., is a 28-year-old man. He contracted rheumatic heart dis- 
At the age of 12 he was unable to keep up with playmates. Fibrilla- 


ease at the age of 6. 
Subsequently, ankle 


tions developed at the age of 18, at which time he was digitalized. 
edema and shortness of breath developed with even the slightest exertion. Generalized 
edema later developed, especially in the abdominal region. 

Upon admission to this hospital, a special rice diet for hypertension was prescribed; 
The patient became very 


an avitaminosis developed after three weeks of this limited diet. 
There was a loss of 


irritable and weak, and experienced burning of the feet and hands. 
visual acuity in dim light and a slight muscular hypotonia. 


Medication.—Digitoxin, 0.1 mg. twice daily; multivitamins, 1 tablet twice daily; 
riboflavin, 10 mg. twice daily; and vitamin B complex, 1 tablet twice daily. 


Oral Findings.—The patient complained of soreness of the lips and burning of the 
Examination revealed the tongue to be swollen and reddened; the papillae ap- 
present at the corners of the mouth. Gingivae were 


tongue, 
peared flattened. Cheilosis was 
engorged and bled on slight provocation. 

Dental Treatment.—Dental treatment consisted of curettage, toothbrush instruction, 
and demuleent mouthwash of white Karo syrup and warm water. 

_ Significance—In the attempt to control hypertension through a rice 
diet, this patient was deprived of many essential nutrients with resultant signs 
and symptoms of a B avitaminosis. This ease illustrates that it is of prime 
importance for the dentist to be acquainted with the systemic therapy and 


1 


the medical management of his patients. 
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B. Epilepsy 
Medical Description—Epilepsy is a chronic functional disease char. 
acterized by brief convulsive seizures in which there is a loss of consciousness 
with a succession of tonic or clonie convulsions. 
Case Report 


The patient is a 36-year-old man, Mr. A. B. At the age of 6 months, he had an 
episode of pyrexia with convulsive seizures followed by a right hemiplegia. Since then 
he has been mentally retarded. Convulsions have persisted until the present time. With 
medication, the patient is fairly well controlled and is self-sustaining as to his personal 
needs, except during occasional seizures. 


Medication.—Sodium diphenylhydantoinate (Dilatin sodium), 0.1 Gm. three times 
daily. 


Oral Findings.—Oral examination revealed typical dilantin gingival enlargements 
about all remaining teeth, especially on the labial and buccal surfaces. Marginal gingivitis 
with much sordes and marked mobility of the remaining anterior teeth were noted (Fig. 9). 


Fig. 9.—Epilepsy. Dilantin enlargement of gingival tissue, especially around lower anterior 
teeth. 


Dental Treatment.—The dental treatment consisted of subgingival massage and oral 
sanitation. This succeeded in obtaining some reduction in size of the enlargement and 
most of the clinically detectable inflammation. Surgical removal of the affected tissue 
about the lower six anterior teeth was then performed and was followed by normal healing. 
Within a year abnormal enlarged tissue was again apparent, virtually the same as in the 
original state. This may have been due to the necessity for the continuance of the anti- 
convulsant drug or to the inability of the patient to maintain favorable oral sanitation 
because of the right hemiplegia and mental retardation. 


Significance.—Dilantin enlargement of the gingiva may be treated con- 
servatively if the patient is able to cooperate by practicing proper home care 
and if the tissue is not too fibrotic. Surgical intervention without continued 
rigorous home care is only temporarily successful in the reduction of the 


gingival enlargement. 
Summary and Conclusion 


Five categories in which chronic systemic diseases are related to dentistry 
were described. The recognition of this relationship has existed for some 
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but its full implications can be realized only through more coordinated 
by the medical and dental professions. In this day of greater longevity, 
degenerative and chronic diseases are much in the foreground, the 

must broaden his seope and understanding of his place and function 
intaining the health and comfort of the people for whom he is responsible. 
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THE RELIEF OF PAIN ASSOCIATED WITH LESIONS OF THE 
MUCOUS MEMBRANE 


Henry C. SANDLER, D.M.D.,* Brookiyn, N. Y. 


HE pain associated with inflammation and ulceration of the mucous mem- 

brane varies in intensity from a mild discomfort to an intolerable, con- 
tinuous pain which completely blocks voluntary swallowing. The control of 
local pain usually is accomplished with topical anesthetics applied or sprayed 
to the areas of ulceration. However, most of these are either too transient, 
superficial, or irritating, and seem to lose their effectiveness upon repeated 
application. The more severe cases require analgesics or narcoties which, in 
turn, produce undesirable side effects and are not uniformly successful in the 
control of the pain. 

The following series of patients was treated with Xylocaine viscous, 2 per 
cent.t Its low surface tension and high viscosity permit it to spread evenly 
on the mucous membrane and to stick to the surface for a considerable period 
of time. This prolonged contact seems to provide adequate time for the 
anesthetic to be absorbed locally before it is washed away. The formula is 
reported by the manufacturer as follows: 


Diethylaminoaceto-2,6-xylididhydrochloride 2.0 Gm. 
Carboxymethyleellulose Sodium 2.5 Gm. 
Methyl-p-hydroxybenzoate 0.07 Gm. 
Propyl-p-hydroxybenzoate 0.03 Gm. 
Saccharine Sodium 0.075 Gm. 
Flavor q.s. 
Distilled water to 100 e.e. 

Case 1.—Routine dental prophylaxis. Application to gingiva prior to 
sealing of teeth seemed to be very effective in reducing the gingival pain 
associated with deep sealing. 

Case 2.—Aphthous ulcer. Topical application gave immediate relief for 
several hours. Repeated applications gave great comfort to the patient. 


Case 3.—Denture irritation. Topical application gave immediate relief. 


Case 4.—Ulcerative stomatitis, severe. Xylocaine viscous, 2 per cent, 
applied twice daily to the ulcerated areas gave greater relief from pain than 


any other previous medication. 


From the Veterans Administration Hospital, Brooklyn, New York. 
*Chief, Dental Service, Veterans Administration Hospital, Brooklyn, New York. 
7Astra Pharmaceutical Products, Inc. 
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Case 5.—Contact dermatitis with painful bullous and ulcerated areas on 

ps and tongue. Xylocaine viscous, 2 per cent, was applied to the lesions, 

immediate relief. The patient also complained of pain on swallowing, 

ugh no pharyngeal lesions were visible. One teaspoonful was swallowed 
meals and the patient was able to eat in comfort. 


Case 6—Cancer of the soft palate, postoperative. The patient complained 
of pain in the area of operation. Topical application gave relief which lasted 
about one hour. This was repeated daily until the area was re-epithelialized. 


Case 7—Cancer of the esophagus. The patient presented with inoperable 

r of the upper esophagus which was treated by x-ray therapy. The sub- 
sequent inflammation of the mucosal surfaces caused intense and continuous 
pain and complete inability to swallow. The patient had to be fed by intuba- 
tion. Analgesics and narcotics, including morphine, were ineffective for the 
relief of the pain. A glossopharyngeal nerve block to control the visceral 
sensory components to the mucosa of the posterior third of the tongue and 
pharynx was also ineffective. The problem was presented to the Head and 
Neck Surgical Conference, where the possibility of gastrostomy was con- 
sidered as a last resort. It was suggested, however, that Xylocaine viscous, 
2 per cent, be tried first in the dosage of one tablespoonful before meals. After 
the first dose, the patient could swallow with relative comfort. Subsequent 
doses gave relief for about one-half to one hour, long enough for liquid meals. 
Upon discovery that this substance relieved his pain as nothing else had, the 
patient requested doses between meals so that he could swallow water and 
so that he could fall asleep in comfort. Dosage was thereby increased until 
the patient was taking 3 to 4 ounces a day, when it was noted that he showed 
signs of mild intoxication. The dosage was then reduced to one teaspoonful 
immediately before meals and one teaspoonful between meals, with no ill 
effects. By this time the supply of the drug had been depleted and the 
original 2 per cent Xylocaine viscous was diluted to 1 per cent by the addition 
of methyl cellulose. This dilution was found to be equally effective. 


Cal 


Cases 8 and 9.—Topical application to the unbroken surface of mucous 
membrane prior to insertion of a needle did not seem to produce any significant 
anesthesia. 

Case 10.—Sensitive dentine. Xylocaine viscous rubbed into the surface 
of sensitive dentine at the neck of the tooth produced no significant relief of 
pain. 

Case 11.—Uleers of mucous membrane, cause unknown, probably neuro- 
trophic. Topical application to the lesions gave immediate relief for about 
one hour, 

Case 12.—Mycosis fungoides associated with reticulum-cell sarcoma. Severe 
mucositis and uleeration of posterior pharynx. Hoarseness and severe pain on 
swallowing. Xylocaine viscous, 1 per cent, was prescribed before meals and 
tor relief between meals. The first dose permitted the patient to swallow water 
with very little pain. 
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Conclusion 


It would seem from this experience that Xylocaine (lidocaine) viscous, 2 
per cent, is of value in the temporary control of pain caused by denuded or 
inflamed mucous membrane. When used in small doses, no toxic symptoms 
could be observed and repeated doses did not seem to reduce its effectiveness, 
Doses approximating + ounces a day seem to be moderately intoxicating. 





Oral Pathology 


MULTIPLE NEUROFIBROMATOSIS WITH ORAL LESIONS 


Review of the Literature and Report of a Case 


ERNEST BADEN, Captain, USAF (DC),* 
ILARoLp E. Prerce, Caprain, USAF (MC),** anp 
WILBur F. Jackson, Captain, USAF (MC) *** 


Introduction 

ERMATOLOGIC diseases are of interest to the dentist, as they may often 

present oral symptoms that will lead to the diagnosis of unsuspected sys- 
temic conditions which otherwise might have gone undiagnosed. 

Congenital diseases involving the oral mucous membranes are rare in com- 

rison with strictly local congenital lesions like scrotal or geographic tongue. 

Oral manifestations of systemic and especially dermatologic diseases are 
frequent, but oral lesions of multiple neurofibromatosis are rare. Oral lesions 
are present beeause neurofibromatosis involves the ectoderm which gives rise to 
the skin, the mucous membranes of the oral cavity, and the central nervous sys- 
tem. Nerves are present in all organs. Structures closely related to the embryo- 
genesis of nerves and other tissues derived from the ectoderm, such as the oral 
mucous membranes, will be involved in the disease. 

Diagnosis of multiple neurofibromatosis is not only of purely academic inter- 
est. It has been shown that in about 12 per cent of all cases malignant degen- 
eration takes place.*° Irritation by dental procedures, ill-fitting prosthetie ap- 
pliances, chemicals, or unnecessary surgery may act as predisposing or condition- 


ing factors leading to malignant change. 


Historical Review 
In 1882, von Recklinghausen** described multiple neurofibromatosis as a 
disease characterized by tumors of the skin and peripheral nerves and cutaneous 
pigmentation (eafé au lait spots). The clinical description of this disease was 
already known to some extent before von Recklinghausen. The names of Tilesius 
1793), Robert Smith (1849), Valher (1814), Heselbach (1824), Hale Thomp- 
son (1841), Kolliker (1860), Virechow (1873), and Atkinson (1875) should be 


Chief of Oral Surgery, USAF Hospital, Westover Air Force Base, Massachusetts. 
*Chief of Dermatology. 
**Chief of Pathology. 
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mentioned with regard to this disease. They contributed much to its under. 
standing. Von Recklinghausen is to be credited with the correlation of the 
specifie clinical, etiological, and pathologie aspects of this neoplastic syndrome. 
He studied the relationship of this disease to the central nervous system and 
offered an explanation for its pathogenesis. 

As we are concerned primarily with the oral manifestations, the historical 
review will stress this aspect of the problem. ‘ 

As early as 1840, Robert Smith*® reported a case of multiple neurofibroma- 
tosis with oral manifestations and deseribed a tumor the size of a wainut, located 
on the left side under the tongue. In 1873, Murray*’ deseribed gingival lesions 
having the appearance of pregnancy gingivitis or hemangiomas, although on 
palpation they were hard and fibrous in texture. 

In 1903 Abbott and Shattock! reported unilateral involvement of the tongue, 
characterized by macroglossia and hypertrophy of the papillae. Similar cases 
were described by Delfino,’? Spencer and Shattock,*! Weber,** and Oddy" a few 
years later. 

Bilateral tongue lesions were reported by Abbott and Shattock in 1903.1 
In 1902 Thursfield** reported a case involving the floor of the mouth, comprised 
of lesions arising in the structures of the neck and invading the tongue second- 
arily. Rolleston and MacNaughton* described neurofibomatotic lesions of the 
lip in 1912. In 1920 Allalouf* reported a case involving the hard palate, buceal 
mucosa of the cheek, and the tonsils. In 1932 Leclere and Pont** reported a 
tumor of the maxillary pharyngeal space associated with multiple neurofibroma- 
tosis. In 1946 Jacobs*' reported a case in which the lesions were localized on 
the marginal gingiva involving the maxilla. Rappaport** recently presented a 
case in which the lips, gingiva, and tongue were affected by the disease. 

Extension of the disease to the facial bones is not uncommon. The origin 
of those tumors is usually traced to the nerves supplying these bones. Most fre- 
quently a neuroma of the optie nerve is encountered with concurrent destruc- 
tion of the orbit. A large neurofibroma of the maxillary antrum has been re- 
ported in siblings by Rosedale** in 1945. Involvement of the maxilla and 
mandible is rare. Isolated radiolucent cystic lesions are sometimes seen. Martin 
and Graves®’ reported cystic changes in the mandible as part of the clinical 
syndrome in a plexiform neuroma invading the oral cavity. Involvement of 
bone and neoplastic lesions in the oral cavity have been reported, such as multiple 
neuroma of the eye with invasion of the orbit and neurofibroma of the tongue, as 
indicated by Wagenmann.** In rare eases oral lesions are observed concurrently 
with bone lesions which are diagnostic of Paget’s disease.” As may be seen 
by this brief historical review, the disease is complex and can involve any one 
of the oral structures besides presenting classical systemic manifestation. 


Etiology 


Despite the fact that little is known as to the exact cause of the disease, 
numerous clinical records have disclosed that we are dealing with a congenital 
and heredofamilial disease that appears sporadically through several genera- 
tions. Abortive and monosymptomatie forms have been described. According 
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to Preiser and Davenport,** the frequency of the disease is low; about one out 
-9 (00 patients seen in skin clinies or in the private practice of dermatology 
its multiple neurofibromatosis. The sex distribution is about 50 per cent 
and 50 per cent female, according to Borberg.* Preiser and Davenport** 

| an ineidenee of 57 per cent males in 243 patients. Adrian* gives an 
nee of 65 per cent males. The incidence of oral manifestations is very low. 
ere® found five tumors in the oral cavity in his study of eighty-four pa- 
s with typieal von Recklinghausen’s disease, or about 5.95 per cent. Studies 
e inheritance and familial character of this disease offer the following 
Preiser and Davenport* found thirty eases of a familial type in which two 

ore members of a family were affected. Frank'* traced the occurrence of a 
‘ical ease of von Recklinghausen’s disease back to five generations. Borberg 

s study found inheritance in 41.7 per cent of all his patients, studying 
eighty-four eases. Allalouf? also mentions direct and indirect heredity as a 
factor in the etiology of this disease. The case presented in this article has 
been traced back to three generations. It seems that the disease follows a 
Mendelian dominant. Mild chronic, constant, mechanical irritation over long 
periods of time seems to predispose to tumor formation. Cheek-biting, tongue 
irritation, and injuries produced by broken-down teeth have to be taken into 


account. 
Pathogenesis 


Many theories have been advanced to explain the etiology and pathogenesis 


of multiple neurofibromatosis. They may be grouped under the headings of: 
(1) infectious theory, (2) toxie theory, (3) insufficiency of endocrine glands, 
4) ectodermal theory, (5) mesodermal theory, and (6) teratologie theory. All 
these theories are hypotheses, and very little objective scientifie evidence is 
available to substantiate them. 

According to Lichtenstein,”? von Recklinghausen’s disease is related to a 
defective germ plasm, the genes of the chromosomes of the germ eells being 
affected. 

Irritating or stimulating factors produce hyperplasia in various tissues, fol- 
lowed by neoplastie growth in hereditarily predisposed cells. This is substan- 
tiated somewhat by the dissimilarity in structure of some of the neurofibromatotic 
tumors. It seems that degenerative changes affect the nerve substance proper. 

Lichtenstein®® believes that in those forms of multiple neurofibromatosis 
where the tumors have an angiomatous component, hyperplasia of the nutri- 
tive elements or vascular hyperplasia is the responsible factor. The many aspects 
this disease assumes, appearing in all organs and tissues of the human economy, 
make it diffieult to assign an accurate pathogenesis to it. 

The Clinical Syndrome 
Chameleon-like in its characteristics, this disease presents varied and com- 


plex signs. It is characterized by a peripheral syndrome in the forms of cutane- 
ous tumors and macular pigmentation associated with visceral neurologic and 
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skeletal signs. The first manifestations may occur at birth or in early life, 
According to Goldsmith,’® growth of the tumors is accelerated at puberty and 
subjective symptoms are observed. The tumors are small at the beginning, 
grow slowly, and follow the normal growth pattern of the body. The more 
commonly found symptoms and signs are: (1) multiple cutaneous or sub- 
mucosal tumors of varying size; (2) café au lait skin blemishes (brownish 
pigmentation) or multiple dark brown pinhead spots and hairy nevi; (3) mental 
deficiency; (4) familial history of the disease; (5) there may be an exacerha- 
tion or an increase in the size of the lesions during puberty and pregnancy, sug- 
gesting a definite endocrine influence on the disease; (6) there may be bone 
involvement including kyphosis, overgrowth of an extremity, a digit, or a facial 
structure (like the ear lobe), asymmetry deformities, and radiolucent cystic 
areas in the skull and facial bones; (8) there may be visceral involvement with 
splenomegaly and hepatomegaly; (9) there may be motor and sensory changes 
related to the cranial and spinal nerve distribution, which may result in weak- 
ness of the fifth nerve and gustatory anesthesia as well as facial nerve weakness 
and possible paralysis; (10) lesions of the brain are known to oceur with the 
characteristic localizing signs. Laboratory findings are usually within normal 
limits unless there is an associated endocrine dysfunction. The clinical ap- 
pearance of a patient with typical multiple neurofibromatosis is rather charae- 
teristic. In addition to the presence of numerous café au lait spots, there are 
multiple balloonlike cutaneous tumors irregularly distributed on the body 
surface. These findings, along with the low mentality usually noted in the 
patient and the histopathologic picture, are pathognomonic of the disease. His- 
tologically, the sections usually show sharply circumscribed cutaneous tumors 
composed of peculiar nucleated bands and pale, fine, spiral-shaped fibrillae re- 
sembling nerve tissue. There is usually an absence of elastic tissue fibers. 
Studies utilizing Bodian’s method of staining have enabled many investigators 
to identify nonmedullated nerve fibers, so much so that MacNarry and Mont- 
gomery state that the presence of nerve fibers in the majority of cutaneous 
neurofibromas studied is supportive evidence that these lesions are true neuro- 
fibromatous structures which arise from the peripheral nerves and their sup- 
porting structures, and that these nerve fibers are peripheral extensions of the 
nerve bundles which have been included in the expanding nerve sheet tumors. 
The intra-oral lesions are clinically similar to benign fibromas, papillomas, or 
hyperplastic angiomatous gingival lesions. The facial and intraoral lesions 
are usually unilateral. They may occur in any of the oral and pharyngeal 
organs. The differential diagnosis may be made without too much difficulty 
(Table I). The course of von Recklinghausen’s multiple neurofibromatosis 
usually is not remarkable unless the tumors should become complicated by 
hemorrhage into the tumor substance and the development of secondary infec- 
tion or produce pressure phenomena or degenerative changes which might result 
in malignant change. The-incidence of malignant degeneration is very low. 
However, it is felt that it is of significant importance to be worthy of considera- 
tion in the contemplated management of such a case. 
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TABLE I. DIFFERENTIAL DIAGNOSIS 








ENTITY 


CLINICAL APPEARANCE 


PATHOLOGY 





-ecklinghausen’s 
ofibromatosis 


Mu le tumorlike new 
vths of the skin 
hweninger and 


i Zl) 
I Zl 


dermia of Jadas- 
n 


me Molle (cutane- 
s tags—single or 
ltiple ) 


Keloids 


Neuroma 


Ganglioneuroma 


Glomus tumor 


‘*Café au lait’’ spots. Multiple 
balloonlike tumors irregularly 
distributed on body. May be 
associated with tumors of cen- 
tral and peripheral nervous sys- 
tem, bone involvement, endocrine 
disturbance, low mentality. 

Soft, bluish, deep-seated, cutaneous 
pseudotumors which are easily 
reducible to palpation below the 
skin surface. In reality, a bal- 
loonlike atrophy sometimes oc- 
curring independently or second- 
ary to syphilis II, tuberculosis, 
or leprosy. 

Primary atrophoderma. 


Primary pedunculated skin tags 
(single or multiple) may be seen 
on the neck associated with preg- 
nancy. 


Usually hypertrophic, firm tumor 
masses occurring posttraumati- 
eally or spontaneously—any site 
may be involved. 


May be single or multiple, deep- 
seated nodules or tumors. Ten- 
der. 


Similar to neuroma. 


Usually a solitary, painful nodule 
located on an extremity. 


Sharply circumscribed cutaneous 
tumors composed of pectliar 
nucleated bands and pale, fine, 
spindle-shaped fibrils resem- 
bling nerve tissue. Absence of 
elastic fibers. 


Macular atrophy. No tumor strue- 
ture. Absence of elastic fibers, 
round-cell infiltration about the 
superficial blood vessels and 
appendages. 


Atrophie epidermis with preserva- 
tion of rete ridges and deep- 
lying round-cell infiltrate. 

Involved cutis has _ indefinite, 
loose, spongy, areolar arrange- 
ment with decrease in elastic 
tissue fibers. No evidence of 
neurofibroma. 

Characterized by presence of 
coarse collagenous fibers ar- 
ranged in erisscross bundles 
and oval cells with large vesic- 
ular nuclei. These cells do 
not stain as deeply with silver 
stains as neurofibromas. Ab- 
sence of nerve elements. 

Characterized by presence of a 
mixture of fine connective tis- 
sue and numerous medullated 
and nonmedullated nerve fibers. 
They do not contain neuro- 
fibromatous cells. 

Note characteristic ganglion cells 
in stroma. 

Characterized by central dilated 
arteriovenous anastomosis, hy- 
perplasia of epithelial-like 
cells, and encapsulating non- 
medullated nerve fibers. 





Hosoi,” in a review of sixty-five case reports, 


reported an incidence of 12 


per cent. Of this 12 per cent, he claims that 22 per cent metastasized. Holt and 
Wright’® give much lower figures, stating that in 127 patients that they studied 
at the University of Michigan Hospital over a thirteen-year period there were 


seven instances of malignant change in neurofibroma, or an incidence of 5.5 
The lesions were reported by the pathologist as either neurofibrosar- 


per cent. 
coma, fibrosarcoma, or spindle-cell sarcoma. The prognosis with regard to 
longevity is generally felt to be good. This is of significant interest to the 
physician, for many patients request removal of such tumors on the skin, and 
when a diagnosis of von Recklinghausen’s neurofibromatosis has been made this 
should not influence the physician’s decision not to remove these lesions for 
cosmetic reasons. Biopsy, incomplete removal, and other trauma are considered 
to be contributory to the local sarcomatous degeneration. The patient present- 
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ing himself with the clinical picture described should be thoroughly studied to 
detect the presence of any associated and endocrine disturbances. The manage- 
ment of diabetes, for example, or any other systemic disease, is indicated. Re- 
moval of these lesions for cosmetie reasons only is contraindicated. Should 
these lesions be found in areas of pressure, friction, or other trauma, they should 
be excised in toto. Lesions located in the oral cavity, on the lip, bueeal mucosa, 
palate, cheeks, and tongue are often exposed to trauma. If a lesion is trauma- 
tized by the occlusal surface or sharp edge of a tooth or interferes with mastica- 
tion, or if it is irritated by toothbrushing or other normal physiologic activities, 
it should be excised in toto with a wide margin. Intraoral lesions should be 
removed only when they interfere with function or when they are located in a 
region that is constantly irritated by mastication, toothbrushing, or other 
physiologic activities. When prosthetic appliances, such as removable bridges 
and full dentures, have to be constructed it is advisable to excise these lesions 
before constructing the denture. When multiple lesions are found in the oral 
cavity the patient should be informed about them and instructed to try not to 


irritate or traumatize the latter. 


Case Report 

Mrs. J. D., a 30-year-old white woman, was first seen on Oct. 2, 1953. Physical examina- 
tion at this time revealed the presence of numerous flesh-colored tumors of the upper 
extremities; hypertrophy of two interdental papillae; and a soft, depressible, freely movable, 
smooth, pedunculated mass about the size of a large acorn on the anterior lateral aspect of the 
tongue. This lesion was confined to the right side of the tongue, and the floor of the mouth 
was normal. Her past history was essentially noncontributory and there is no history of 
tuberculosis, venereal disease, diabetes, or any other systemic disease. The patient, however, 
stated that the growth on the right lateral aspect of her tongue was first noted about seven 
years previously and had slowly enlarged in size but had not caused any discomfort or 
annoyance. The mother of the patient had brown spots on her arms and legs. There were 
no tumors present. The patient’s father was in good health. A brother was in good health 
and had no dermatologic abnormalities (based on history). The patient had one child, born 
in 1951, and this child had small, brown macular lesions on the arms and legs but there were 
no skin tumors appreciable. 

Physical examination revealed a cooperative, 30-year-old white woman, whose general 
appearance was that of an older woman. She was small of stature. The patient gave one the 
impression that there was retarded sexual development, as evidenced by prepubertal-appearing 
breasts, and her body might be described as that of a little old woman. Blood pressure was 
110/60 and pulse was 88. Positive findings were limited to the skin and mucous membranes. 
The patient had numerous café au lait spots on the trunk and extremities and numerous soft, 
papillomatous, easily reduced skin tumors of the arms, legs, abdomen, back, and pubic areas. 
These tumors were also seen on the breasts, particularly in the region of the areolae. Intra- 
oral examination revealed the following: The lips were normal. The gingivae presented 
mild gingivitis and definite gingival hypertrophy, with stippling and a reddsh tinge between 
the upper right lateral and central incisors and the upper left central and lateral incisors. 
Examination of the palate, floor of the mouth, buccal mucosa, and oro-pharynx was negative. 
On the right lateral margin of the tongue, in the anterior third, was a tumorlike mass about 
1.5 em in diameter, oval in shape. The growth was smooth, bald, and shiny, with a thickened 
mucosa. The lesion was soft, depressible, freely movable, and flabby, inserted by a broad base 
to the underlying tissues. There was no apparent invasion or induration of related and 
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lying structures. The tongue was scrotal in configuration with geographic areas of bald- 
the papillae. The patient was partially edentulous and the teeth were in good repair. 
vise, the extraoral and intraoral examination was noncontributory. 
chest roentgenogram revealed what appeared to be a congenital defect involving the 
ght rib with bony extension laterally toward the second anterior rib. Bony exostoses 
yted on the second anterior rib in the area adjacent to the congenital first anterior rib. 
eart, mediastinum, and diaphragm were normal. The radiographic examination of the 
nes, skull, maxilla, mandible, and alveolar bone was negative. 


1.—Multiple neurofibromas and “café au lait” macules of the skin. 


Fig. 2.—Gingival hyperplasia between the upper right and left lateral and central incisors. 


The eye exmination (fundoscopy, visual fields, and vision) was negative. 


Clinical psychologic examination revealed an I.Q. of 102 (verbal seale) and a _ per- 
rmance I.Q. of 107. 


Laboratory work-up indicated the following: urine, no abnormalities; hemogram, within 
normal limits; and a fasting blood sugar of 95 mg. per cent. A clinical diagnosis of von 
Pp 1 ’ . . . . ° ° ° . 
Recklinghausen’s multiple neurofibromatosis, associated with gingival and tongue lesions, was 


ide, 
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Treatment and Course.—On Oct. 6, 1953, a biopsy of the interdental papillae between 
the left central incisor and left lateral incisor was performed. On October 7 the biopsy wound 
was healing normally. On October 13 surgical excision of the tongue lesion was performed, 
The wound was closed by primary intention with 3-0 sutures. A biopsy of the cutaneous 
lesions was performed on Oct. 16, 1953. The patient received periodontal treatment after the 
excision of the gingival lesions. All intraoral wounds healed normally. Follow-up examination 
one week, two weeks, four weeks, and two and five months later did not reveal any recurrence 


Fig. 3. 


Fig. 4. 


Fig. 3.—Fibromatous neoplasm located on the right lateral aspect of the tongue. 
Fig. 4.—Showing same lesion and scrotal fissuration of the dorsum of the tongue. 


of the gingival or tongue lesions. Several biopsy specimens taken from the gingiva, skin, and 
tongue, respectively, were sent to the Department of Pathology. The following is a description 
of the histopathology: 


Slide No. 1: Gingival lesions (Fig. 5) show many dilated capillaries lined by a 
flattened layer of endothelial cells imbedded in a connective stroma in which the collagenous 
bundles are of a variable consistency. The presence of an inflammatory reaction is indicated 
by the presence of the marked number of lymphocytes and plasma cells dispersed throughout 
the stroma. 

Slide No. 2: Skin lesion (Fig. 6) is somewhat different from that shown in Fig. 4, 
especially in the marked diminution of the number of dilated capillaries and also in the 
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looseness and fineness of the connective tissue stroma. The cells are not particularly num rous, 
are somewhat evenly distributed, and have round to oval to fusiform nuclei. 


Slide No. 8: Tongue lesion (Fig. 7) shows the collagenous bundles approachino the 
consistency of those in Fig. 5. However, the number of dilated capillaries is quite smal] 
compared with Fig. 5. The fibroblasts are quite mature and many striated muscle fibers are 
interspersed in the fibrous stroma. The marked inflammatory reaction noted in Fig. 4 is not 
present. 

In summary, the lesions are basically fibromatous in type, with an extensive number of 
dilated capillaries in Fig. 5, plus the presence of an acute and chronic inflammatory reaction, 


Fig. 7.—Photomicrograph of section from tongue lesion. (Magnification, «100; reduced \j;) 


Discussion 


The oral manifestations of the disease are solitary or multiple neoplastic 
or bone lesions, which shed some light on the pathogenesis of multiple neuro- 
fibromatosis if one gives credit to Lichtenstein’s?> hypothesis that all ectodermal 
structures and their vascular and nutritive components may be involved, and 
undergo ‘‘multicentrie areas of hyperplasia.’’ The fibromatoangiomatous gingi- 
val changes similar to epulides found frequently in von Recklinghausen’s dis- 
ease illustrate this concept. 

The discussion will deal with: (1) the oral mucous membrane manifesta- 
tions, (2) associated facial bone lesions, and (3) associated dental changes. 

Isolated intraoral tumors are not clinically pathognomonic of multiple neu- 
rofibromatosis. Sometimes typical nodular, irregular, depressible, soft, pain- 
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umors are found in the oral cavity, but this is the exception rather than 

ule. Maeroglossia is a frequently encountered sign. Tumors varying in 

rom small, soft, sessile, depressible tabs to large masses covering the entire 

have been deseribed. Single lesions are generally observed on the lateral 

ns of the tongue, interdental papillae, buccal mucosa, palate, and floor of 

iouth. Numerous small, papillomatous or polypoid tumors can be present 
he tongue, gingiva, or palate. 

Biopsy of isolated tumors may be misleading without a knowledge of the 

ry and a search of other lesions. The histopathologist may return a diag- 

of soft fibroma, hemangioma, lymphangioma, plexiform neuroma, neuro- 
ma, or myoma. Correlation of the clinical and histologic data is necessary 
ake a diagnosis. 

I'he review presented aims to give an objective appraisal of the oral aspects 
of multiple neurofibromatosis, and shows that the frequency of oral manifesta- 
tions is much higher than indicated by the excellent studies of Ayres,® Jacobs,”* 
and Rappaport.** The frequeney of oral lesions is presented in Table II; a 
detailed study of the distribution and type of lesion encountered is analyzed in 
detail in Table III. Analysis of the eases we found in the literature indicates 
that the tongue is most frequently involved and presents three clinical forms: 
(1) maeroglossia; (2) enlargement of the papillae, scrotal tongue; (3) isolated 
or multiple tumors (usually located at the borders or dorsum). Lesions on the 
ringiva, bueeal mucosa, and palate were found with equal frequency (Table IT). 


Bone changes in the facial bones have been reported. Involvement of the 
maxilla and mandible are rare. The lesions can be grouped into: 


1. Deformities 
a. Asymmetry 
b. Hypertrophy 

2. Atrophie changes 

3. Radioluecent defects 
a. Bone tumors 
b. Secondary bone destruction 

Borberg® described unilateral hypertrophy of the facial bones in about 


7.13 per cent in his eases. Lohoff®* also mentions those changes. Acromegaly 


TABLE II, ANALYSIS AS TO FREQUENCY AND DISTRIBUTION OF INTRAORAL LESIONS 








NUMBER OF 

PATIENTS | LOCATION OF LESIONS LESIONS 

| | FLOOR MUL- ALL 

FI GIN- BUCCAL OF TIPLE | TOTAL 

ALE | MALE | TOTAL| TONGUE | GIVA | PALATE | MUCOSA | MOUTH | LIPS |LESIONS|LESIONS ] 2 3 4 
19 42 30 7 6 7 2 1 10 53 10 13. (10 4 


‘ 


| | NUMBER OF | ANALYSIS OF TYPES OF 


TONGUE LESIONS* 











l. Macroglossia. 
- Enlargement of papillae. 
Single or multiple tumors. 
. Scrotal tongue. 
Tongue lesions associated with other intraoral lesions. 
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associated with multiple neurofibromatosis has been reported, when the pituitary 
is involved. <A high palatal vault has been observed.* * *% 2° Asymmetric 
ves and coexisting Paget’s disease have been reported by Gougerot.’® 
\trophie changes result from pressure of the tumor. Martin and Graves” 
ted a soft tissue tumor extending from the symphysis menti to the lobule 
. ear, overlying the mandible, and extending into the oral cavity. The 
changes were compatible with osteomalacia and diffuse radiolucent changes 


a); 


ch 


- 
ot 
bo 
confined to the mandible. 

Radiolueent defects, involving the maxilla and mandible, have been 
described. Holt'® mentions occasional radiolucent cystic areas in the maxilla 
he mandible which cannot be linked with any local or systemic condition 
t multiple neurofibromatosis. Rappaport** found a cystic radiolucent area 
in his patient, located at the lower border of the mandible, on the left side in 
the mental foramen region. The lesion was not sharply outlined. Stillman‘ 
reported a solitary neurofibroma of bone, located in the left maxillary region, 
below the floor of the antrum. The lesion presented the radiographic appear- 
ance of a eyst. Clinically, the patient presented cutaneous tumors and the 
tumor mass extended into the mucobuceal fold. Radiographic changes of the 
alveolar bone, lamina dura, and hard tissues of the teeth have not been ob- 
served. Generally the radiolucent areas are near the foramina or course of the 
trigeminal nerve. The differential diagnosis with bone diseases, radiolucent 
lesions of dental origin, and other tumors is often challenging. 

The atrophie congenital bone changes result in nutritional deficiencies and 
impaired cireulation of the alveolar bone and supporting structures of the 
teeth. Therefore, the incidence of periodontal disease is high in those patients. 
This situation is further complicated by the deformities resulting from pressure 
of the soft tissue tumors on the bone and the dental arches. Faulty alignment, 
eruption disturbances, and malocclusion are frequently encountered that pre- 
dispose to caries and periodontal disease. Delayed eruption of the teeth often 
results in impaction or unerupted teeth; usually the premolar and molar are 
involved.2° Premature eruption of permanent teeth has also been observed by 
Jorge in an 8-year-old girl whose teeth were completely broken down to the 
roots and in whom a severe malocclusion was present. Changes in the teeth 
proper cannot be linked specifically to multiple neurofibromatosis, although a 
high caries incidence, enamel hypoplasia, soft, brittle, thinned-out enamel, 
brown-yellow stains, and soft dentine have been reported by several authors.?": 


22, 26, 34, 42 


an 


exc 


[f the dental manifestations of multiple neurofibromatosis are inconclusive, 
secondary involvement of the cranial nerves, specifically the trigeminal, seventh 
nerve, glossopharyngeal, and great hypoglossus, are more frequent; atrophy of 
the masseter pterygoid muscles, partial facial paralysis, loss of gustatory sense 
in the anterior two-thirds of the tongue, and absence of the gag reflex have 
been observed. The twelfth nerve is often involved in tumors of the tongue 
extending into the floor of the mouth with resulting deviation of the tongue 


and atrophy of the margins. 
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This analysis of the oral manifestations found in von Recklinghausen’s 
disease points out that lesions may be present in any one of the structures in 
and about the oral cavity, its skeletal framework, and nerve supply. The dentist 
is in the unique position to examine the mouth of his patients in minute detail 
and therefore should be familiar with some of the specific aspects of this disease, 
if, according to Carriere,’® multiple neurofibromatosis presents one or several 
of the following syndromes: 


1. Cutaneous neoplastic and pigmented syndrome. 
2. Central and peripheral nervous syndrome. 
3. Visceral syndrome. 
4. Osseous syndrome. 
Endocrine syndrome. 
A composite syndrome may be added to this diagnostic classifica- 
tion. 
Oral syndrome, which is the result of the composite influence of von 
Recklinghausen’s disease on the structures of the oral cavity. 


Summary 


The clinical aspects of multiple neurofibromatosis have been discussed 
briefly, with special emphasis on the oral manifestations of this disease. A case 
report is presented in which the oral lesions lead to the diagnosis of von Reckling- 
hausen’s disease after biopsy and correlation with the general medical examina- 


tion of the patient. A review of the literature on the oral lesions encountered 
in multiple neurofibromatosis is presented, which shows the polymorphous char- 
acter of the oral manifestations involving the oral mucosa, maxillary bones, and 
nerves. Analysis of the statistical findings give a more objective appraisal of 
the frequeney and distribution of oral lesions which, to this date, has not been 
emphasized in the literature. 


Conclusion 

The elusive character of von Recklinghausen’s disease points to the fact, 
as is illustrated by the case presented, that accurate diagnosis depends often 
on the rational correlation of the history, clinical findings, and pathologie ex- 
amination. This requires in many eases the harmonious teamwork of the oral 
diagnostician, internist, dermatologist, and pathologist. During his routine 
oral examinations the dentist should always be aware of any pathology which 
cannot be explained by a local etiology and he should have in mind systemic 
disease that occasionally may present oral manifestations. 
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AMELOBLASTOMAS OF THE JAWS 


ewin A. SmMAuL, D.D.S., Derrorr, Micu., AND CHARLES A. WALDRON, 
D.D.S., M.S.D., St. Louis, Mo. 


({E ameloblastoma (adamantinoma) is a relatively rare epithelial tumor 
T ich usually involves the jawbones. While of particular interest to the 
oral and maxillofacial surgeon, it is not often encountered in the average hos- 
pital laboratory. This report on our experience with this tumor, together with 
a survey of the literature, was undertaken in an attempt to evaluate references 
in the recent literature to ameloblastomas as malignant tumors. The nature of 
this tumor is an important issue, as it will largely influence the surgeons’ philos- 
ophy as to the proceedure indicated. 

Ameloblastomas theoretically may develop from epithelial cells in one of 
several locations. These are well described by Thoma*! as: (1) disturbances 
of the enamel organ or the tissue forming it; (2) from cell rests of the enamel 
organ, either during tooth development or later; (3) from the epithelium of 
odontogenie eysts; (4) from the surface epithelium; (5) from displaced epi- 
thelium in other parts of the body. There is considerable evidence, both direct 
and indireet, that a considerable number of ameloblastomas originate from the 
epithelium of dentigerous cysts and from epithelial rests in the follicles of 
unerupted teeth. Origin from the surface epithelium appears difficult to prove, 
although this is claimed by several British authors’® *° to be the chief site of 
origin. While we have observed a number of sections in which tumor elements 
appeared to fuse with the overlying oral epithelium, we believe it can be better 
explained on the basis that the tumor grew upward from the bone (Fig. 1). 


Pathology 


Most authors divide ameloblastomas into solid and eystic forms. In our 
experience this division would appear somewhat arbitrary and of little value, 
since cystic changes, to some degree, appear in almost all ameloblastomas. From 
the study of early eases, it would appear that all ameloblastomas begin as solid 
tumors and gradually become more cystie with age. 

Ameloblastomas arise from epithelium endowed with the potentiality of 
odontogenesis and the tumor cells tend to mimic the enamel epithelium of the 
developing tooth. These tumors show considerable variation in microscopic 
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g. 1.—Photomicrograph showing apparent fusion of underlying ameloblastoma with 
the oe oral mucosa. (Magnification, 150; reduced %.) 
2.—Photoinicrograph showing the follicular pattern of a typical ameloblastoma. 
(Magnification, <400; reduced %.) 
’ ig. 3.—Photomicrograph showing squamous differentiation and microcystic formation 
in ameloblastoma. (Magnification, 190; reduced %.) 
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appearance. Most eases, however, can be classified into one of several major 
In our material, the follicular and plexiform types accounted for the 
majority of eases. The follicular type is the most characteristic. The 
elial islands simulate enamel organs. The peripheral cells are columnar 
‘ften closely mimie the appearance of normal ameloblasts. The central 
n these epithelial islands are loosely arranged stellate cells. Microcysts of 
ng size are usually present. The stroma of these tumors is collagenized 
ctive tissue and is usually in excess of the epithelial elements. Occasion- 
he central epithelial masses show areas of squamous differentiation (Figs. 
and 3). Some authors classify tumors demonstrating this feature as acan- 
thomatous ameloblastomas. It has been claimed that tumors showing this acan- 
thomatous change are the most likely to reeur and invade extensively.* How- 
ever, there is no unanimity of opinion on this point and our review shows that 
this claim has not been substantiated in any large series of cases. In the second 
major microseopie pattern, the tumor cells exhibit a plexiform pattern. In this 
type, the epithelial elements predominate, forming long, ramifying cords or ir- 
reguiar masses. These cords are bordered by columnar or cuboidal cells. The 
central cells tend to be loosely arranged and resemble the stellate reticulum 
of the enamel organ (Fig. 4). Other less common varieties have been described 
in the literature. The term ‘‘adenoameloblastoma’’ has been used to describe 
an ameloblastoma showing glandular differentiation. We have seen one case 
which might be considered an example of this tumor. This was an old ease in 
the Barnes Hospital files. Unfortunately, the history on it was incomplete and 
these slides could also be easily considered as an example of salivary gland 
tumor. The photomicrographs reported by some authors as representing this 
tumor appear to us as often closely resembling the cylindromatous adenocar- 
cinoma of salivary gland origin. As this tumor frequently invades the jaws, 
it is possible that it may be misdiagnosed as an ameloblastoma showing glandular 
differentiation. A few eases have been reported in which an ameloblastoma was 
associated with an excessive number of large, blood-filled capillaries. This 
variant has been described as a hemangioameloblastoma. We have seen one case 
which might be considered as falling into this category. A small number of 
pigmented tumors occurring in the maxilla of very young children have been 
reported as ameloblastomas. The nature of these unusual tumors is highly de- 
batable. Other than their location, there is little to link them with ameloblas- 
tomas. The possibility that they are tumors of retinal anlage cannot be dis- 
counted.*6 
Another and more controversial type is described as a primitive form of 
ameloblastomas. This is a solid tumor with the mesenchymal elements greatly 
predominating. The epithelial cells are arranged in long, narrow strands, 
usually two cells thick. These strands frequently show budding. The mesen- 
chymal portion of this tumor usually consists of active, fibroblastic tissue re- 
sembling a fibroma (Fig. 5). According to some authors, this should be con- 
sidered a ‘‘mixed’’ tumor or ameloblastofibroma. The terms ‘‘soft odontoma’’ 
and ‘‘mixed tumor of dental origin’’ are also used to describe variants of this 
lesion. Other authors, however, dispute the mixed nature of this tumor and 
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believe that this histologic appearance is due to the inductive or organizing 
effects of odontogenic epithelium upon the mesenchyme.*® Regardless of the 
philosophy as to the exact nature of this tumor, we believe that this varicty 
definitely should be separated from the other ameloblastomas. In our ex- 
perience, this tumor usually is found in young persons and appears to have 
an excellent prognosis. We have followed several cases in which very conserva- 
tive removal has been followed by complete cure. This impression has been 
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_Fig. 4.—Photomicrograph showing the plexiform pattern in ameloblastoma. (Magni- 
fication, X200; reduced %.) 

Fig. 5.—Photomicrograph a soft odontoma showing narrow cords of epithelial cells in 
a loose, fibroblastic stroma. (Magnification, 300; reduced 4.) 


confirmed by other oral pathologists and surgeons.® Since a diagnosis of ame- 
loblastoma is often a license to perform radical surgery, the importance of recog- 
nizing the behavior of this type of tumor, especially in the young patient, be- 
comes apparent. 

Clinical Evolution 


In almost all cases, the amelobiastoma originates centrally within the bone. 
Consequently, early symptoms are absent or minimal, and these tumors are 
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diagnosed at an early stage. Our files contained several instances of 
asymptomatic tumors which were first discovered during the course of 
ne full-mouth dental roentgenologie examination (Fig. 6). As the tumor 
es, it usually produces a gradual, painless enlargement of the affected 
Perforation into the mouth with ulceration and pain are usually late 
oms. Ameloblastomas occasionally may grow to tremendous size with 
mptoms other than the presence of the tumor mass. 


Fig. 6.—A small ameloblastoma located on the alveolar margin. Note the multiloculated 
rance. This tumor may be discovered accidentally during routine dental radiographic 
nination. 


X-ray 
The roentgenologic appearance of ameloblastoma is variable. The classic 
features are multiple radiolucent compartments or loculations. These cavities 


vary in size, are arranged in clusters, and tend to radiate outward from a cen- 
tral core. These compartments are separated by distinct septa of bone (Fig. 7). 
However, it must be emphasized that many ameloblastomas do not present this 
appearance. In some eases, the tumor may appear as a mononuclear bone de- 
fect. In these eases, the tumor is often associated with an unerupted tooth and 
may be roentgenologically indistinguishable from a dentigerous cyst (Fig. 8). 
Fibrous dysplasia, giant-cell lesions, myxomas, soft odontomas, mixed odonto- 
genie tumors, hemorrhagic bone cysts, salivary gland tumors, reticuleendothe- 
liosis, and myelomas may at times present clinical and roentgenologie findings 
which may closely simulate those of the ameloblastoma*® (Figs. 9, 10, 11, and 12). 
Byars and Sarnat’ have pointed out that the diagnosis of ameloblastoma should 
not be made by means of the roentgenogram alone. This error was recently 
demonstrated in a ease in which a mandibular resection in an 11-year-old girl 
was performed on the basis of a roentgenologic diagnosis of ameloblastoma. 
Pathologie examination showed the condition to be a hemorrhagic bone eyst. 


Statistical Survey of Ameloblastoma 
In reviewing the ease histories for a statistical survey, it was difficult to 
decide which reports should be included as instances of ameloblastoma. The 
reviewer is at a disadvantage in attempting to be critical of a report and not 
having firsthand information. As a result, any case that was stated to be 
ameloblastoma was accepted. Only cases of ameloblastoma appearing about 
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Fig. 7.—A typical ameloblastoma demonstrating the multiloculated appearance. 
ig. 8.—Dentigerous cyst of the mandible. Some ameloblastomas may present identical 
radiographic features. 
Fig. 9.—A large hemorrhagic cyst of the mandible. Radical resection was done on this 
case on a radiologic diagnosis of ameloblastoma without prior biopsy. 





Fig. 11. 
Fig. 10.—A giant-cell “tumor’’ of the mandible. This lesion may present radiologic 
features indistinguishable from ameloblastoma. 


Fig. 11.—Eosinophilic granuloma of the mandible. This lesion produces an osteolytic 
lefect which should be considered in the differential diagnosis. 


Fibrous dysplasia of the mandible. These lesions may also be difficult to distinguist 
from ameloblastomas, 
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the maxilla and mandible have been included. Since most reports contained 
varied information, some very fragmentary, there is no uniformity in any of 
the categories analyzed. 

Ameloblastoma has been considered a rare tumor in the past. This survey 
of the literature has revealed 984 cases in English, Scandinavian, Chinese, Evyp- 
tian, Indian, South African, and Philippine periodicals.* Included in this 
number are the 379 cases reported by Robinson** in 1937. In addition, there 
are sixty-two unpublished cases reported. Fifteen are from an unpublished 
thesis by Charles T. Frissell at Indiana University. Thirty-one are from the 
pathology files of Barnes Hospital and sixteen are from the personal files of 
Charles A. Waldron. 

The incidence of ameloblastoma in the population is difficult to obtain. At 
Barnes Hospital in St. Louis from 1916 to mid-1952, 85,648 surgical specimens 
were sent to the pathology laboratory. Of these, there were thirty-one cases of 
ameloblastoma which were proved histologically. This is an incidence of one 
out of 2,760 surgical specimens, or 0.0004 per cent. Weder,** in 1950, reported 
that of 26,366 tumor cases registered at the Regina and Saskatoon Clinics in 
Canada, 11,743 were malignant. Of these malignant tumors, eight, or 0.07 
per cent, were diagnosed as ameloblastoma. Darlington,’* in 1933, reported 
1,000 cases of dental tumor, of which twelve were instances of ameloblastoma. 
This is an incidence of about 1 per cent. The files of the Washington Uni- 
versity Dental School contain 440 cases of tumors and cysts of the jaw. There 
were four cases, or about 1 per cent, of ameloblastoma. Eggeston and Wolf" 
have reported on 359 tumors of the nose and accessory sinuses at the Manhattan 
Ear, Nose and Throat Hospital. Of these, four were ameloblastoma, again an 
incidence of about 1 per cent. It seems that of the tumors and cysts found in 
and around the maxilla and mandible, the expectation is that about 1 per cent 
will be amelobastomas. 

The average age of patients reporting with ameloblastoma was 38.9 years, 
which is slightly higher than Robinson’s 37.6 years; 63 per cent of ameloblastoma 
eases fell into the 20 to 49 years of age group. These figures are not significant, 
however, as they represent merely the age of the patient at the time of report- 
ing, operation, or discharge, varying from one author to another. 

The average age of discovery of ameloblastoma, that is, the age when 
symptoms which could be attributed to ameloblastoma were first discovered by 
the patient, was 32.7 years. This again was slightly higher than Robinson’s 
30.1 years. This age, when not stated in the report, was obtained by sub- 
tracting the so-called duration from the patient’s age. Forty-eight per cent 
fall between the ages of 20 and 39 years. This age grouping has some importance 
clinically, as it represents the age at which objective or subjective symptoms 
are first recognized. The growth of ameloblastoma must begin, in most cases, 
at some age earlier than 32.7 years and this should place the origin of amelo- 
blastoma from early childhood to young adulthood. 

The duration of clinical symptoms was found to have wide variation. 
Robinson’s series contained two eases that had ameloblastoma clinically over 


*Complete bibliography available on request. 
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STATISTICAL ANALYSIS OF AMELOBLASTOMA IN THE LITERATURE 
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e age at time of report 
ve duration of tumor 
ge age at time of discovery 
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ige of patient at time of report Age at time of discovery 


Years) (Per cent) (Cases) (Per cent) (Cases ) 
0to 9 2 19 + 24 


19 9 75 19 113 
21 182 28 172 
21 180 20 127 
21 184 13 84 
12 104 8 50 
10 83 6 39 
4 31 2 12 


10 to 


Duration of tumor (Cases ) 
to 11 months 132 
year 96 
years 52 
years 44 
years 78 
years 32 
years 37 
years 22 
years 28 
to 15 years 123 
to 50 years 64 

fifty years. The longest duration of clinical ameloblastoma in our series at 

Barnes Hospital was thirty-eight years. The average duration, however, was 5.8 

years, which is lower than Robinson’s 8.5 years. It is interesting to note that 

32 per cent had a duration of less than two years. This brings up the point of 

publie edueation and, more specifically, cancer education, which has been pub- 

licized by the medieal specialties in the past few years. This decrease in dura- 
tion of clinical ameloblastoma since 1937 may be the result of publie education, 
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as well as better diagnostic techniques in medicine and dentistry. There is, 
however, a large group of patients (26 per cent in fact) that report having 
symptoms of ameloblastoma from nine to more than fifty years. The presence 
of such a large group is disturbing and may be the result of inadequate medical 
or dental facilities in some areas, as well as the reluctance or fear of some people 
to seek medical or dental care. 

Ameloblastoma has been characterized as a tumor with marked tendency 
to recur. Out of 352 cases that have been followed postoperatively, there have 
been 121 recurrent cases (33 per cent). Robinson’s survey stated that from 
one to twenty-four recurrences have been reported per patient. The highest 
number of recurrences reported in our group is eleven. Local excision or curet- 
tage, including chemical cautery or irradiation if it was used as an adjunct, 
had eighty-nine recurrences out of 193 cases (46 per cent). In those cases in 
which irradiation was used alone (x-ray, radium, or radon) there were thirteen 
recurrences out of a total of eighteen cases (72 per cent). Three patients were 
reported as having been helped some by irradiation and two reported no recur- 
rence. Havens'® has used surgical diathermy (coagulation) very successfully 
on nineteen cases of ameloblastoma, sixteen of which had no recurrence for an 
average of 6.5 years. Surgical diatheramy has been used in twenty-six cases 
with four recurrences. Resection or hemisection has been used in 122 cases 
with fifteen recurrences (13 per cent). 

Ameloblastomas are generally considered to be radioinsensitive tumors. 
Anda* has reported on the treatment of ten cases at the Norwegian Radium 
Hospital. These were all advanced cases. Three of the ten patients were 
considered cured and four patients had some regression of their symptoms. 
Anda suggests that if surgical removal is possible this is the treatment of choice. 
Radiation, however, is claimed to be of some value in advanced, inoperable eases. 
Baclesse and Letouze* appear more optimistic about the possibilities of radio- 
therapy in a limited number of cases which they have treated. However, they 
stated that the exact value of radiotherapy in the treatment of ameloblastomas 
will not be established until these eases have been followed for a longer period, 
since there were no ‘‘metastases’’ reported in these cases. Of the cases where 
local excision or curettage was used, there were more successful results obtained 
when electro- or chemical cautery was used as an adjunct to surgery. Where 
local excision has been successful (ninety-two cases) the average of the years 
free of tumor is 4.7 years. This compares favorably with the average of the 
ninety-two cases of successful resection, which is 5.1 years. Thus, the incom- 
plete removal, and not the malignancy of the tumor, is responsible for its reeur- 
rence. 

Robinson, in considering malignancy in his survey, found seventeen cases 
in which there seem to have been present some evidences of malignancy. He 
states, however, that ‘‘metastases have been reported among some of these 
seventeen cases without histologic examination of the metastatic growth. Some 
of the reported metastases had not been submitted to even gross pathologic ex- 
amination.’’ Undoubtedly, some of these cases are not evidence of malignancy. 
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“MALIGNANT” AMELOBLASTOMAS IN THE LITERATURE 








ei4 (1883): A rapidly growing mandibular tumor. Lumbar lymphatic glands were 


infiltrated. 
Remarks: A doubtful ameloblastoma; no photomicrographs. 
vInG15 (1922): A very extensive fibroepithelial tumor metastatic to one cervical node 
and a small nodule in the lung. 
Remarks: Illustration does not resemble ameloblastoma. 
iv@15 (1922): The fourth recurrence was in the cervical nodes and loose tissues of 


the neck and probably in the lungs. 
Remarks: Illustration does not resemble ameloblastoma. 
ISENFELS46 (1922): A mandibular ameloblastoma with clinical and roentgenologic 


evidence of metastasis in the lung. 

Remarks: No autopsy or photomicrographs. 

:MoNS37 (1928): Case 2. Mandibular tumor of fifteen years’ duration. Operated 
unsuccessfully four times. Tumor resembling ameloblastoma found in gland at 
bifurcation of carotid. 

This is the only case in the literature with a good photomicrograph of 


Remarks: 
The possibility of direct extension is still 


ameloblastoma found in a lymph node. 


not excluded. 
7. Duration of mandibular tumor, twelve years. Two incom- 


S1MMONS37 (1928): Case 7. 
Pathologic examination showed tumor in neck glands and possibility 


plete operations. 
of lung metastases. 
Remarks: There is still a possibility of direct extension. 
New28 (1915): ‘‘A tumor of very cellular type metastasized to submaxillary glands. 
This patient was still alive after removal of glands.’’ 
Remarks: No photomicrographs. 
GenTScH17 (1933): Maxillary tumor found extending into sphenoidal sinus, malar, and 
lymph nodes after maxillary resection. 
Remarks: No photomicrographs. 
SprING38 (1932): Metastasis to frontal bone after many recurrences. 
Remarks: No photomicrographs. 
. HeATH29 (1884): Sarcoma ameloblasticum. 
Remarks: No photomicrographs. 
1. KROMPECHER24 (1918): Sarcoma ameloblasticum. 
Remarks: Very poor photomicrographs. 
PAPADIMITRIOUS® (1928): Sarcoma ameloblasticum. 
Remarks: Photomicrographs resemble a mixed odontogenic tumor (soft odontoma). 
ALLGAYER2 (1886): Carcinoma ameloblasticum. 
Remarks: No photomicrographs. 
{. MurpHy27 (1924): Carcinoma ameloblasticum of left maxilla. 
Remarks: No photomicrographs. 


15. Jacer22 (1925): Carcinoma ameloblasticum. 


Remarks: Report was not available for review. 

}. Horstey21 (1924): <A tumor of right mandible variously diagnosed as ameloblastoma 
with malignancy (Bloodgood), epithelioma of the ameloblastomatous type (Broders), 
and not ameloblastoma (Fox and Stengel). 

Remarks: Photomicrograph is clearly not an ameloblastoma. 

7. KoTanyi23 (1932): One out of twenty-six cases reported as an instance of a malignant 
growth. 

Remarks: No details or photomicrographs. 

Since 1937 there have been reported in the literature sixteen cases of ‘‘malignant’’ 
ameloblastoma. 

. CH’IN® (1938): Metastatic to rib. 

Remarks: The jaw tumor was not proved histologically and the metastatic rib tumor 
was stated to be ‘‘characteristic enough’’ to be called ameloblastoma. Very doubtful 
ease of ameloblastoma. 

. HAvENS19 (1939): Metastatic to lymph node, tumor of mandible. 

Remarks: Has a very poor photomicrograph of ameloblastoma in a lymph node. Since 
ameloblastoma was in the area of the gland, there is the possibility of direct 
extension. 

. PHELPS31 (1939): Maxillary tumor metastatic to liver, lungs, rib, and rectum. 

Remarks: No photomicrographs. 

CuHonT10 (1943): Mandibular tumor with enlarged lymph nodes. Roentgenologic 
evidence of lung metastases. Punch biopsy of lungs not significant. No autopsy 
Report after death. 

Remarks: Metastatic ameloblastoma not confirmed histologically. 

2. Lozrer25 (1943): Enlarged lymph nodes. 

Remarks: No biopsy or other confirmation of metastasis. 
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. SCHWEITZER AND BARNFIELD®5 (1943): Metastatic to lung (Fig. 12). 

Remarks: Good photomicrographs. Possibility of aspiration of tumor during one of 
twenty-four operations carried out. 

. COLEY11 (1945): Metastatic to parietal and visceral pleura, liver, and kidneys, A second 
tumor appeared in the temporal region plus the primary ameloblastoma of the 
mandible. 

Remarks: The possibility of the temporal tumor not being ameloblastoma was not 
determined. 

; — (r946yt Two cases of possible lymph node involvement. 

Remarks: Aspiration was attempted in one case with the recovery of some cholesterol 
crystals and desquamated epithelial debris. A diagnosis of tumor involvement of 
submaxillary gland was made from this information. 

. WATERWORTH AND PULLAR44 (1948): Metastatic to lungs. 

Remarks: Photomicrographs resemble a carcinoma of salivary gland origin. 

. OKINOUYE29 (reported by Grimes and Stephens,18 1948): Metastases to lungs. 

Remarks: Metastatic lesion resembled carcinoma. 

. GRIMES AND STEPHENS!§ (1948): Maxillary ameloblastoma metastatic to lungs. 

Remarks: Photomicrographs of metastatic tumor not ameloblastoma. 

. CATLINS (1949): Metastatic to lymph node. 

Remarks: No photomicrographs or histopathology of metastatic tumor. 

. VinLA42 (1952): Ameloblastoma developing into epidermoid carcinoma. 

Remarks: Very poor photomicrographs. Some degenerative and squamous changes 
of an ameloblastoma have been called epidermoid carcinoma. 

. BERHMANS (1953): Ameloblastic carcinoma. 

Remarks: Photomicrographs are clearly of an epidermoid carcinoma. 

. VORIZIMER AND PERLA‘3 (1932): Maxillary ameloblastoma metastatic to lungs. 

Remarks: Good photomicrographs of ameloblastoma in lung. Tumor located at site 
where aspirated foreign bodies are frequently found. 








Of these cases, the following are not acceptable as instances of malignant 
ameloblastoma for the reasons stated: Cases 12, 16, 18, 20, 22, 25, 26, 27, 28, 


29, 31, and 33. Therefore, there is found a total of twenty-one possible cases of 
malignant ameloblastoma out of the 1,036 cases, or a percentage of 2.0 per cent. 
This is less than one-half the percentage of possible malignancy reported by 
Robinson. This figure still includes a number of very doubtful cases of malig- 
nant ameloblastoma. 


The very few reports of ameloblastoma with malignant tendency question 
the use of the term malignant ameloblastoma in the literature. Simmons*’ is the 
only author with a good photomicrograph of ameloblastoma in a lymph node. 
There are two fairly well-authenticated cases of ameloblastoma in the lung 
(Cases 25 and 33°* **). However, since metastasis through the blood stream ap- 
pears to be so rare, the suggestion that some tumor cells were aspirated during 
or after surgery and transplanted to the lung seems more logical. Schweitzer 
and Barnfield’s** patient was operated upon twenty-four times, with adequate 
opportunity for aspiration of tumor cells. Most other reports in the literature 
are not well documented with photomicrographs or histopathologic confirmation 
of metastatic ameloblastoma. 

There are many cases on record that have had no metastasis after repeated 
local removal. Schulenberg*t has excellent photomicrographs of an ameloblas- 
toma that had recurred three times over a period of thirty years. There was 
no change whatever in the nature of the cells. 

Squamous differentiation has been interpreted by some authors as evidence 
of malignant changes. Some squamous differentiation, especially when asso- 
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| with areas of cystic degeneration, should not be considered abnormal. 
‘homatous ameloblastomas have been removed with no particular evi- 


of malignancy. 
Che differentiation of ameloblastoma from other clinical entities may present 
blem for a pathologist not familiar with odontogenic tumors. The mixed 
ogenie tumor or soft odontoma has frequently been called an ameloblas- 
and, in the older literature, sarcoma ameloblasticum. Microscopically, 
imor will show clumps and strands of cuboidal or columnar epithelial cells 
inded by a very cellular and sometimes myxomatous connective tissue. 
nay suggest an inerease in aggressiveness, but just the opposite is true. 
tumor is more benign than ameloblastoma. The mixed odontogenic tumor 
only appears in children and has a good prognosis. The justification for 
separation of this tumor from ameloblastoma is made very apparent when 
surgeons advocate radical resection for any ameloblastoma. 

Many follicular and dentigerous cysts contain areas of ameloblastie epithe- 

A wrong diagnosis of ameloblastoma can easily be made if sections are 

iken from just one small area of some eysts. It is also well established that 

amcloblastomas ean arise as mural tumors from the wall of a cyst. Thus, con- 

versely a section taken from a small area of a cyst without examination of the 

eyst wall for mural tumors may not include the developing ameloblastoma. This 

undoubtedly has oceurred in many cases with the history of a eyst being removed 
many years before discovery of the ameloblastoma. 

It is certain that some of the reported malignant ameloblastomas were 
actually adenoeareinomas of salivary gland origin or undifferentiated epider- 
moid carcinomas. Adenocarcinomas of salivary gland origin (so-called ‘‘eylin- 
dromas’’) oceur frequently in the maxilla and palate and may be difficult to 
distinguish from ameloblastoma (Fig. 14). There are some photomicrographs 
in the literature that have been called ameloblastoma, but that more closely 
resemble a salivary gland tumor. 

Sixty-one eases previously diagnosed as ameloblastoma from the files of 
Barnes Hospital were reviewed for this article.* Among those that were called 
ameloblastoma were three salivary gland tumors, ten mixed odontogenic tumors, 
nine odontogenic cysts, four specimens of chronic inflammation, one mucoepider- 
moid eareinoma, and thirty ameloblastomas. There were no histologic specimens 
available for four of the cases. 

It is evident that ameloblastoma has been frequently misdiagnosed in the 
past. This review of the literature reveals very few well-substantiated cases of 
malignant ameloblastoma. There is still the possibility of malignant transforma- 
tion of an ameloblastoma, just as there is for any epithelial tumor, but a malig- 
nant ameloblastoma is an extremely rare entity. 

As a tumor, ameloblastoma has the capacity to locally invade and destroy 
bone, but not to metastasize except possibly under the rarest of circumstances. 
The poor eure rate of ameloblastoma is definitely due to incomplete removal 
and is not due to a high degree of malignancy. The evidence seems to warrant 


*Dr. Lauren V. Ackérman, surgical pathologist for Barnes Hospital since 1948, reviewed 
the material previous to this date and agrees with the revised diagnoses. 
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the classification of ameloblastoma as an expansive benign tumor with a tendency 
to recur. Robinson’s statement that ‘‘they are persistent, not malignant, tu- 
mors’’ seems to be substantiated. 

Treatment of ameloblastoma should be governed by its nature. Radical 
resection should be reserved for those large tumors that have expanded through 


Fig. 13. 


Fig. 14. 


Fig. 13.—Photomicrograph showing ameloblastomas in lung. (Case reported by Schwei- 
tzer.5) (Magnification, x55; reduced %.) 
' Fig. 14.—Photomicrograph showing adenocarcinoma of salivary gland origin (so-called 
cylindroma). This tumor is often found on the palate and may invade the maxilla. (Magni- 
fication, 200; reduced %.) 


the bony cortex into soft tissue. Smaller tumors located completely within bone 
should be treated by local block resection to encompass the tumor and surround- 
ing bone. In many such eases it will be possible to completely remove the 
tumor and still preserve the continuity of the bone. Curettage, often combined 
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cautery, has been widely practiced in the past. We believe that this 
od of treatment is irrational and is responsible for the high rate of recur- 


We have seen numerous sections in which small islands of tumor pene- 
the marrow spaces between relatively thick and intact trabeculae of bone. 
complete extirpation of such a tumor by curettage would appear difficult, 
impossible (Fig. 15). Primary irradiation of surgically resectable amelo- 
omas likewise would appear unjustified until more cases showing the value 
is treatment have been reported. Adequate measures should be taken for 
osis before surgery, and this should always include a generous biopsy. 


Fig. 15.—Photomicrograph showing small islands of ameloblastoma penetrating the 
marrow spaces between thick bone trabeculae. Such a tumor could hardly be removed by 
curettage. (Magnification, X30; reduced %.) 

Radiographie evidence of a multilocular cyst is not enough and many surgical 
tragedies could have been prevented by a biopsy. All ameloblastomas should 
be carefully followed by radiographs postoperatively. 


Summary 


1. Ameloblastomas are rare epithelial tumors which may arise from the 
cells of the dental lamina, epithelium of dental cysts, or possibly from the basal 
epithelium of the oral mucosa. Although rather elaborate classifications have 
been devised, most eases show one of two major patterns: (1) a follicular type 
in which the tumor elements form masses resembling enamel organs and (2) a 
plexiform type consisting of large, branching masses of stellate epithelial cells. 

2. Our review of the literature shows that 1,036 cases of ameloblastoma 
have been reported. About 1 per cent of cysts and tumors of the jaws may be 
expected to be ameloblastomas. The average age at time of discovery was 32.7 
years. Eighty-one per cent of these tumors are found in the mandible, with the 
molar-ramus area the most frequent site of involvement. There are no apparent 
sex or racial differences in the incidence of this tumor. 
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3. Thirty-three cases of ‘‘malignant’’ ameloblastoma have been reviewed. 
These papers have been studied critically and it would appear to us that most 
of them are not well documented as to pathologie findings, or that doubtful 
criteria of malignancy were used. Ameloblastomas should be regarded as locally 
invasive, persistent tumors. The high rate of postoperative recurrence is due 
to the mode of growth of this tumor and surgical mismanagement, rather than to 
any inherent ‘‘malignant’’ properties. Metastasis of this tumor is so exceedingly 
rare that it is unjustifiable to consider ameloblastomas as more than locally in- 
vasive neoplasms. The pathologist must be careful to differentiate invasive 
epidermoid carcinomas and salivary gland carcinomas from ameloblastomas. 
Undoubtedly, some of the reported ‘‘malignant’’ ameloblastomas are actually 
examples of these tumors. 


4. The tumor variously known as soft odontoma or mixed odontogenic tumor 
also should be separated from the ameloblastomas. This lesion occurs most often 
in young patients and has a good prognosis with conservative therapy. 
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Erratum 


In the article entitled ‘‘Roentgenographie Evidence of Condylar Neck 
racture’’ by E. J. Barton, which began on page 58 of the January, 1955, issue 
of the JouRNAL, Figs. 2 and 4 were transposed. The illustration labeled Fig. 2 
should have been at the top of page 61, and the illustration labeled Fig. 4 should 


have followed Fig. 1 on page 59. 





Endodontics 


MUTUALLY EXCLUSIVE PHARMACOLOGIC ACTION OF TWO 
CHEMICALLY DISTINCT LOCAL ANESTHETIC SOLUTIONS 
USED FOR PULP EXTIRPATION 


Victor H. Drerz, D.D.S., PH.D., AND JAMES W. Bynum, A.B., D.D.S., 
St. Louts, Mo. 


N THIS clinical investigation two commonly and widely used loeal an- 

esthetic solutions have been employed during the last year. The anesthetics 
used were the commercially available cartridges containing 1.8 ml. of 2 per 
cent lidocaine hydrochloride (Xyloeaine) with 1:100,000 epinephrine and the 
2.2 ml. cartridges of a 2 per cent procaine solution, fortified with 0.4 per cent 
2-diethylaminoethyl 4-amino-2-propoxybenzoate HCl (Ravoeaine) with 
1 :30,000 levoarterenol as the vasoconstrictor. 


Prelude 


In the two years preceding the one-year period of investigation, Xylo- 
caine had been used routinely on all patients in conservative endodontic pro- 
cedures. Whereas this latter solution proved generally favorable for the 
performance of a vital pulpectomy, it failed to produce adequate anesthesia in 
a number of patients. This occurred in both block and infiltrative techniques. 
Almost one-half of these cases did not demonstrate complete anesthesia, even 
when a supplementary intraosseous injection was administered. Over a year 
ago, one of us (J. W.B.) demonstrated that Ravocaine was completely ef- 
fective in a patient, treated endodontically, where Xylocaine repeatedly failed. 
This observation was confirmed on three different patients and a clinical in- 
vestigation planned. 


Experimental 


For the past year the routine choice of a local anesthetic was reversed and 
the Ravocaine solution was always administered initially. During this pe- 
riod, embracing over 1,000 injections, only six patients were definitely ap- 
prehended as ‘‘Ravocaine refractory.’’ The youngest patient in this group 
was 13 years of age, and the oldest 65. Inadequate or complete lack of an- 
esthesia occurred four times in male patients and twice in female patients. In 
eight patients, requiring the extirpation of a vital pulp from only a single 


Presented before the St. Louis Section of the International Association for Dental Re- 
search, Nov. 23, 1954. 
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Ravoecaine appeared ineffective but anesthesia was profound when 
irly repeated with Xylocaine. Obviously, the human equation is a factor 
considered and it has been reported frequently that the second injec- 
of the same anesthetic, infiltratively or by block, will be completely 
ve should the first have failed. This observation has led many clinicians 
et the so-ealled 4 per cent solutions. Anatomic differences may certainly 
to variable results; however, from these observations it seems that the 
ct chemical differences between the two anesthetics under consideration 
e of primary importance. 
able I shows the various cross-injection patterns that led to the con- 
m that the pharmacologic action of these anesthetics may be mutually 
isive in a certain percentage of patients. The degree of mutually ex- 
e pharmacologie action was rarely absolute, as some degree of anes- 
ia of the adjacent tissues was usually obtained. However, it proved 
equately profound for vital pulp extirpation. 


eI. SATISFACTORY AND UNSATISFACTORY ANESTHESIA FOR VITAL PULP EXTIRPATION 








7 CROSS-INJECTION PATTERNS 
INFILTRATION MANDIBULAR INJECTION 
ENT | AGE | SEX | V | | x | RANDX Rk | x | RANDX 
K, 13 F 2F 1s 28 
19 M 28 
R. F. 29 M 1F 18 2F 18 28 
> K. 43 F 3F 18 1F 28 18 
+. W. 55 M 1F 18 1F 18 
7. e% 65 M 4F 28 
VPP = Vital pulpectomies performed. 
R = Ravocaine. 
X = Xylocaine. 
F = Failed. 
S Satisfactory. 
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The diffusibility of the anesthetic agent may be an important factor, but 
the actual chemical modus operandi of the two agents undoubtedly is equally 
important. 

Discussion 

Hingson’ reported that 2 to 4 per cent of all patients are refractory to 
procaine injections, even when a perfect technique is executed. Bjorn and 
Huldt®? and also Dubin and Foner* have found from experience that approx- 
imately 20 per cent of patients are procaine refractory. 

Dubin and Foner* state that, using Xylocaine, they ‘‘found not a single 
patient who did not reach a depth of anesthesia sufficient to operate on the 
teeth with complete comfort.’’ Jasper* has not observed Xylocaine ever to 
have failed in minor oral surgery. Kwapis and Turner,’ on the other hand, 
have found exposed pulps of anesthetized teeth acutely sensitive to punctiform 
stimulation but readily amenable to painless extraction at the same time. 

The analide, Xylocaine, represents a distinct departure from the various 
esters of para-aminobenzoie acid, such as procaine. The Ravocaine ‘‘additive’’ 
is profoundly active and represents an ester of para-aminosalicylie acid in 
which the 2-position has a propoxy group added to it. 
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It appears that we may certainly expect these two distinet chemical en- 
tities to function quite differently as do certain drugs in different persons. 
The Ravocaine moiety in the total formula is believed primarily significant, 
However, it appears only logical that an anesthetic of distinctly different 
chemical character will be effective in varying degrees in different patients, 
The anesthetic effect apparently is distinctive and selective in any given in- 
stance. 

Summary 

1. In more than 1,000 injections, by both block and infiltrative techniques, 
only six patients were definitely apprehended as refractory to Ravocaine for 
purposes of vital pulp extirpation. 

2. However, satisfactory anesthesia was obtained in each instance when 
the patient was reinjected with Xylocaine or when the latter agent was ad- 
ministered alone in subsequent procedures. 

3. Previous investigations have shown that certain patients were also 
refractory to Xylocaine and that a supplementary injection of Ravocaine pro- 
duced profound anesthesia. The latter anesthetic alone was also capable of 
producing profound anesthesia in each instance. 

4. It appears evident that the mutually exclusive pharmacologic action 
may be related to the chemical composition and total formula effect. 

5. The results indicate distinctive anesthetic action with no apparent 
synergism and no harmful incompatibility. 

6. It appears that, should a patient appear refractory to Xylocaine, Ravo- 
caine will assure profound anesthesia. If the patient is refractory to Ravo- 
caine, Xylocaine will then prove effective. 

7. A knowledge of this apparent phenomenon certainly is of practical 
value and for the past year we have experienced no need for the intraosseous 
injection. 
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Research 


AGE CHANGES IN THE NUCLEUS OF SALIVARY GLANDS 
OF WISTAR INSTITUTE RATS 


Lioyp EuvGene Cuurca, A.B., D.D.S., M.S.,* Beruespa, Mb. 


Introduction 
‘HE present study embraces two relatively new fields of science—cytology 
| nd gerontology. Since the realization of Schleiden and Schwann (1838- 
1839) that all living material is composed of units (cells) which are essentially 
lar in form and function, our knowledge of cell structure has increased 
iendously from a variety of methods of study. In this study we are con- 
cerned only with the fixed cell. 

In recent years there has been increased concern with the problems of 
old age, as evidenced by the volume of publications dealing with this subject. 
Most of the earlier investigations of age changes in tissues have been con- 
centrated on those concerned with vital physiologic importance. Judging 
from the trend of modern scientific research, it seems that Verworn was 
prophetic when he stated more than forty years ago: ‘‘It is to the cell that 
the study of every bodily function sooner or later drives us.”’ 

The cell and its activities are varied and sometimes cannot be accounted 

In an attempt to solve some of these activities, many investigators have 
turned their attention to the nucleus. It is to this important constituent of 
the cell that two of the most important and fundamental functions are referred— 


S] 


metabolie activity and reproduction. 

Studies of the nucleus, especially the occurrence and distribution of 
nucleic acid, have gained increased attention since the introduction of Feulgen’s 
staining technique in 1924. However, the problems of nuclear age changes 
have received little attention. 

Very little attempt has been made to ascertain whether age changes occur 
n salivary glands, especially the nucleus. This has been evidenced by the 
extremely scarce amount of literature dealing with the subject. It is the 
purpose of this investigation to attempt to contribute further information on 


this subject. 

*Former interne in oral surgery, Bellevue Hospital, New York, N. Y.; resident in oral 

Medical College of Virginia; instructor in anesthesia and oral surgery, Medical College 
The George Washington School of 


ery, 
f Virginia; presently, clinical instructor of anatomy, 
Medicine, Washington, D. 
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Andrew’ studied age changes of submandibular glands of Wistar Institute 
rats, and observed than many nuclei in the salivary ducts of old rats appear 
shrunken and pyknotic. The lumen of practically all the ducts with granular 
cells was completely obscured. Extreme variability in size and shape of 
nuclei and inereased size of the cell body appear to be constant characteristics 
of senile glands. Areas adjacent to connective tissue masses contain ihe 
largest and most aberrant cells of the serous alveoli, which have been termed 
oncocytes. 

Goodpasture'® found, in the submandibular glands of fifty old stray dovs, 
marked degenerative changes in cells lining the intermediate ducts. The nuclei 
were frequently shrunken, hyperchromatic, or disintegrated, and cells with 
several small nuclei were found, indicating possible nuclear division without 
apparent cell division. These cells are considered to be the chief contributors 
of water to the saliva, and their degeneration in the aged may explain the re- 
duced volume of saliva secreted by the aged. 

Ehrich’® measured 220,000 nuclei from various tissues of 230 different speci- 
mens, one-half of which represented growth disturbances, and observed that 
nuclear sizes of normal tissues are by no means constant. They vary not only 
in the same organ in different individuals, but also in different organs of the 
same individual. 

Guzman,’® using Rio Horteg’s method on frozen sections, found that young 
cells present a complex nuclear structure with many argyrophilous granules. 
Older cells have a much simpler nuclear structure. Malignant cells present 


eomplex nuclei with argyrophilous granules, whereas normal cells are quite 


simple in the nuclear structure. 

Altschul! observed, in denervated skeletal muscle and in severed tendons, 
that the nuclei became larger and more spherical. This nuclear hypertrophy 
may be caused by a decrease in interstitial pressure and a relative increase in 
nuclear pressure. It may well be assumed that if disturbance of pressure 
equilibrium is responsible for the structural changes observed in skeletal muscle, 
similar changes will occur and will be demonstrable in other tissues. 

The salivary glands decrease in size, as determined by gross studies, and 
undergo a decline in function. Meyer?® found that basal saliva in old subjects 
contained from one-half to two-thirds as much ptyalin as that of younger adults, 
and that the specific gravity of saliva is slightly greater in young adults. 
Cowdry™ concludes that such a salivary deficiency in the aged is known to occur 
clinically, and can be anticipated on the basis of atrophy of the salivary glands 
that is alleged to be found in old people. No information is available to show 
the age of onset of morphologie and physiologic decline of salivary glands. 
Few studies on lower animals, where the question might be more readily 
answered, have been made. 

Before discussing nuclear age changes of the salivary glands, it might be 
well to review briefly their development and histologic differences. 

The salivary glands arise as solid outgrowths of buccal epithelium. At 
the 14 mm. stage the submandibular glands appear as a ridgelike, endodermal 
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ning in the floor of the mouth. At about the 16 mm. stage the parotid 
appears as an ectodermal proliferation on the deep aspect of the cheek. 
mm. embryos the primordium of the greater sublingual gland appears, and 
sit the 25 mm. stage, the primordia of the lesser sublingual glands, five to 
en in number, make their appearance in the alveolingual groove. These 
iter surrounded by a common connective tissue sheath and appear in the 
as a single gland with multiple orifices. 

n the third month of intrauterine life the distal extremities of the epithelial 
of salivary glands branch repeatedly. The solid primordia develop lumina 
by the sixth month, are completely canalized. The definite histologic ap- 
nee of serous secretory activity is found only after birth, but mucin 


rs to be secreted much earlier. 
Salivary glands are classified as compound tubulo-alveolar glands, in which 
normal nucleus is usually globular or ovoid and is more dense than the 
ounding eytoplasm in living cells. The nuclear membrane is sharply de- 
ted and stains deeply. 
Within the normal nucleus is a distinct body, the nucleolus, and more than 
one may be present. Granules are present in various shapes and amounts, and 

acy network, sometimes referred to as the “linin network” is observed with 
regularity. Chromatin present in the nucleus may be divided into oxychromatin 
and basichromatin, and one may turn into the other. The remainder of the 
nucleus is filled with nuclear sap or karyoplasm, which differs from the cyto- 
plasm by the presence of large amounts of combined nucleic acid. The nucleus 
stains deeply and appears flattened against the base of the cell. Mucous alveoli 
have no terminal bars, intercalated ducts, or secretory capillaries. 

In a mixed gland, an alveolus may contain both types of cells, in which case 
the serous cells occupy the blind end of the alveolus, with the mucous cells nearer 
the exit. In many eases, near the base of a mucous alveolus, there oecur 
crescent-shaped groups of serous cells, the demilunes of Heidenhain or crescents 
of Gianuzzi. 


Methods and Materials 


The parotid, submandibular, and sublingual glands of eleven Wistar 
Institute rats were used in this study. No studies were made of age changes 
with regard to sex. The animals were divided into three age groups. Group 
I, all males, comprised the young group, 65 through 100 days. Group II, all 
males, is composed of the animals of middle age, 165 through 565 days. 
Group IIT, all females, includes the old age or senile animals, 620 through 700 
days. 

Eight slides of each gland were prepared, with a number of sections on 
each slide. Four slides of each gland were stained with Harris hematoxylin 
and eosin, and four were stained with the Feulgen stain, using methyl gregn 
as a ecounterstain. 

The Feulgen technique, introduced by Feulgen and Rossenbeck in 1924 for 
the demonstration of thymonucleie acid in tissues, is based upon the Schiff 
reaction for aldehydes. 
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‘To understand the value of the Feulgen reaction one must first appreciate 
the importance of thymonucleie acid. Nucleie acid of the thymus type is 
found chiefly in the chromatin, and nucleic acid of the yeast type in the 
cytoplasm and nucleoli of cells. The former type of nueleie acid has |een 
called thymonueleic acid, zoonucleie acid, chromonucleie acid, desoxypentose 
nueleie acid, desoxyribose nucleie acid or d-ribodesose nucleie acid, phytonucleie 
acid, plasmo-nueleic acid, pentose nucleie acid, or d-ribose or ribose nueleie acid. 

The I*eulgen reaction is carried out in two steps. The first step is a mild 
acid hydrolysis, which splits the purine bases and the carbohydrates of the 
thymonueleic acid and liberates the aldehyde groups of the aldopentose sugars. 
The second step is a reaction between the liberated aldehyde groups and the 
fuchsin-sulfurous acid reagent (leukobasic fuchsin). In the formation of this 
reagent, basic fuchsin is reduced and decolorized by the action of sulfur 
dioxide. After immersing the partially hydrolyzed tissue in this fuchsin- 
sulfurous reagent, the portions of nuclei containing thymonucleie acid stain 
a reddish purple. 

Exeessive hydrolysis results in the nonappearance of the Feulgen color 
in the tissue section, which perhaps is eaused by conversion of a prior hydrolysis 
product of desoxyribose nucleie acid into such substances as w-hydroxy levulinie 
aldehyde. Stowell’ states that the Feulgen reaction fails to develop after 
complete hydrolysis of the thymonueleie acid, whereas the remaining nuclear 
protein still absorbs stain. 

The exact chemistry of the Feulgen reaction is not clearly understood, and 
there has been much criticism of the specificity of the Feulgen reaction for 
thymonueleie acid. Stedman and Stedman*! reported the discovery of a new 
protein, chromosomin, which they claim is the most important constituent of 
chromatin. The thymonuecleie acid may produce the Feulgen reaction within 
the nucleus, but the stain produced is water-soluble and diffuses throughout 
the nucleus to stain the chromosomin. Stacey, Deriaz, Teech, and Wiggins” 
have suggested that the substanee which recolorizes reduced fuchsin is not the 
desoxy sugar, but, in the ease of desoxyribose compounds, a derivative, w- 
hydroxy levulinie aldehyde. 


Discussion 


Comparison of the present findings with previous studies is somewhat 
difficult, since early literature concerning age changes of salivary glands is 


extremely rare. 

Schramm*’ found no previous articles on the subject, and most of his 
studies of the sublingual and submandibular glands of human beings con- 
cerned changes in fat content. Glands from older persons all contained fat, 
ayd larger amounts were seen in the sublingual than in the submandibular 
glands. He concludes that these fat deposits appear to have no influence on 
the secretory activity of the glands. 

This appears to be in contrast to the work by Andrew** in which he 
found large portions of the secretory tissue destroyed by fatty degeneration. 
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und no apparent cause other than normal aging for the presence of fatty 
eration, but he emphasizes that the reduction of metabolizing units of 
eration must have some effect on secretion. 

Yamaguchi* in his studies on fat content of cells of both human and 

| salivary glands, observed an increase of fat in certain pathologic 
tions and in old age. He found fat deposits greatest in the sub- 
ibular gland and least in the sublingual gland. 
ymphocytie infiltration appears rather common as age progresses in all 
glands. While degenerative and infiltrative processes do take place, 
erved that there seems to be either increased compactness or a decreased 
nt of intervening connective tissue in all glands with age. 

Zimmerman* found aberrant cells, which he called pyknocytes, in the 

of striated ducts and he considered them as diseased, hypertrophied, 
ted duet cells. Pischinger*® also noted pyknocytes and thought that they 
stituted for cells lost in secretion. He also noted vacuoles in these pyknotic 
ei, with each vacuole containing a granule. 

The pyknoeytes described by these earlier authors appear to be similar to 

se diseussed in this article. I observed an increase of the pyknocytes from 
youth to old age, and in middle age the pyknotie cells appear to be in patches. 
The presence of vacuoles in the pyknotie nuclei was not observed in the 
present study, but vaeuoles were seen in nonpyknotie nuclei and these in- 
‘reased with age in the parotid gland. This was true also of the serous 
alveoli of the submandibular gland. Vacuoles were observed with irregularity 
in the sublingual gland. There was very little evidence of increased pyknosis 
in the salivary duets in the Wistar rats used in the present study. Although 
some pyknotie cells were observed, they seemed to occur in the alveoli, especially 
the serous type, much more frequently than in the striated ducts. Hamperl** 
observed them in both duets and alveoli. 

Vesicular and pyknotie nuclei might appear to represent changes in the 
nuclei rather than stages in any definite process. 

In the parotid glands of Wistar rats there appears to be an increase of 
irregularity of structure and size with age. The size of some senile nuclei 
is exceedingly great and the nucleoli also seem to enlarge in these large cells. 
MacCarty,*° MacCarty and Haumeder,”’ and Epantschin™ also found increased 
size of nucleoli, and they stressed the same nucleolar-nuclear relationship in 
regard to certain types of cancer cells. The large nuclei did not seem to have 
any effect on nearby structures, but were rather an individual characteristic. 

As age progresses the nuclei seem to move to the base of the cell, and 
there seems to be a condensation of the karyoplasm in some. Salivary ducts 
appear to be more numerous in the sublingual gland than in the submandibular 
in all age groups. Throughout the sublingual gland sections very large nuclei 
were observed, but less frequently than in the parotid. 

Sexual differences with age were not seen in this study, but Raynaud,* 
Chaulin-Serviniere,?? and Bakaloff® noted sexual characteristics as to granular 
content of submandibular glands, and the presence of striated tubules seems to 
vary a great deal. 
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No definite fatty degeneration was observed in the submandibular gland, 
but an increase of vacuoles and fat cells with age was noted. Granules appeared 
more numerous in the senile sections of submandibular glands than in the 


mucous sections. 
Fig. 1. 


Fig. 2. 


Fig. 1.—A group of extremely large nuclei from the parotid gland of a 620-day female 
Wistar rat. Numerous granules may be seen in the karyoplasm. Variability in size and 
staining reaction of the nuclei is conspicuous. Feulgen’s stain; methyl green counterstain. 
(Magnification «3880; reduced %.) 

Fig. 2.—Extremely large nuclei from the parotid gland of a 620-day female Wistar rat, 
showing irregularity of nuclear size. Nucleoli and granules stain intensely, and binucleate 
cells may be seen. Feulgen’s stain; methyl green counterstain. (Magnification, 3880; 


reduced 14) 


In the present study an increase in the number of extremely large nuclei 
with age was observed in all three salivary glands, but predominated in the 
parotid. Vacuoles were also observed in all three glands of the senile group. 
Granules observed in the sublingual gland were very numerous and seemed to 
fill the cell in all sections of the various age groups. 

Feulgen’s stain was used to observe the nucleic acid content and its possible 
variation with age. With this stain the nuclei are very conspicuous. 
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‘rom the many sections studied, it appears that nucleic acid is more con- 
ated close to dense structures, as the nuclear membrane, nucleolus, and in 
- eases the granules. With an increase of age, the nucleic acid tends to be 
localized at one end of the nucleus instead of being spread more evenly 
Whether this is due to increased pressure from the 


ghout the nucleus. 
oles present or to various degrees of activity is not determined. 


[In some of the Feulgen sections there appear variations in the color of the 
Some stain a reddish violet, while others appear amber and still others 


eus. 
Those with the light tan color appear near the 


n a light tan eolor. 
shery of the sections. 
Variations of size of the nucleus in the parotid gland, especially in the 

groups, ean be seen readily with Feulgen’s stain. Karyoplasm of the 
‘ous nuelei stains more lightly than that of the serous. The appearance of 
nucleus and its position in the cell might very well be related to the 


etory stage of the cell. Granules appear to spread out with age in all the 


rlands. 


sg Fig. 3.—Extremely large nuclei from the parotid gland of a 620-day female Wistar rat. 
rhe nucleoli and granules are conspicuous. Feulgen’s stain; methyl green counterstain. (Mag- 


nification, K1760.) 

Stedman*® observed that the Feulgen reagent not only is capable of 
detecting desoxyribose nucleic acid in a nucleus, but that it also can locate its 
actual position there. He believed that the nucleic acid is concentrated in the 
chromosomes of the dividing cell. Further evidence that the chromosomes 
are composed almost entirely of nucleic acid is supplied by application of ultra- 
violet spectroscopy to nuclear structures. Using this method, Caspersson*® 
claims that metaphase chromosomes consist of a 10 per cent solution of nucleic 
acid mixed with protein in a concentration that is in no way comparable with 


that of nueleie acid. 
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The theory was advanced by Darlington’? that metaphase chromosomes 
consist of threads of histone or protamine with large amounts of nucleie acid 
condensed on the surface of the threads. However, Stedman*® states that this 
does not seem likely, since, using Feulgen’s technique, the histone would he 
removed almost completely from the fixed cell and the chromosomes would 
collapse. Stedman*® believes that if the chromosomes possess the structure 
postulated they would disappear with the use of the Feulgen stain. In any 
event, neither nucleic acid nor histone would account for the hereditary func 
tions of the chromosomes. In nuclei that can be considered to be in 
premanently resting condition, and are exercising some purely vegetative 


ental’ dus aon ae gtk. a a , ae Pisani. 4 ae ean he the aan 
plasm. Vacuoles may be seen in the nuclei. Harris hematoxylin and eosin stain. (Magnifica- 
tion, K5820; reduced \%.) 

functions, the histone or protamine content is relatively high. With nuclei of 
embryonic cells and tumor tissue that undergo constant proliferation, the 
histone content is much lower. 

Stedman": suggests that the function of histone in the cell nucleus is to 
regulate the process of mitosis. The basic properties of histone are so strong 
that it must necessarily be maintained in a saltlike combination with nucleic 
acid. So long as the histone content is sufficiently high, no free nucleic acid 
will exist in the nucleus to combine with chromosomin. With a reduction 
in the histone content, nucleic acid would be set free to combine with 
chromosomin. The compound formed by these two substances might constitute 
a self-reproducing enzymic system, and when growth reached a certain stage 
mitosis would supervene. Therefore, as long as sufficient histone was present 
in the nucleus to combine with all the nucleic acid, formation of the spindle 
would be inhibited. 

This may have some bearing on the nature of the malignant cell, since a 
malignant cell differs from the normal one chiefly by the acquisition of the 
capacity for uncontrolled growth. If Stedman’s theory is correct, any agent 
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eauses the histone content of the nucleus of a cell to fall below a certain 
nown level, will render the cell malignant unless some mechanism is 


ent to restore histone to the nucleus, 

‘he origin of histone is not known, but if it is produced in the nucleus 
he cells in which it is found, then cancer may be caused by the fact that 
power of the nucleus to synthesize histone has been impaired or destroyed. 
vever, there may be an external mechanism for synthesizing histone in the 
y, such as in the lymphoid tissue. Malignancies are frequently associated 

impairment of the lymphoid system. One of the functions of this tissue 
1e production of large quantities of small lymphocytes which circulate and 
der throughout the body tissues. Their function, if any exists, is probably 
‘lear, sinee they have scanty cytoplasm. Lymphocytes contain in their 
lei a high percentage of histone, and it seems possible that one of their 
etions is to control proliferations of other cells by transferring to them some 

this histone. This might explain the regular accumulation of small lympho- 
cytes in the tissues around tumors. 


Fig. 5—Submandibular gland of a 622-day female Wistar rat, showing variability of 
nuclear size. Vacuoles and granules may be seen in the nuclei. Harris hematoxylin and eosin 
stain. (Magnification, 3880; reduced \%.) 

This is another comparison parallel to the senile picture, since there is an 
increase of lymphocytes with age in tissues concerned in this present study 
and observed by Andrew.* 4 

Mirsky and Pollister*® state that all the nucleic acid present in the nucleo- 
histone complex has a sugar component of the desoxyribose type. With 
application of the Feulgen reaction, this type of sugar has shown no instance 
of its occurrence in detectable quantity outside the cell nuclei. Only nuclear 
chromatin has been found to give a positive Feulgen reaction. Any desoxy- 
ribose nueleie acid extracted from tissues is largely derived from the cell nuclei. 
This was true with the Feulgen sections used in this study. 

Many characteristics were observed in this study that somewhat parallel 
the elinieal pieture leading to differences between normal and pathologie condi- 
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tions, especially those of carcinomas. In recent literature there is emphasis on 
this variability of cancer cells as compared with those occurring with age in 
the normal eell. Other aids in diagnosis of malignancy that appear in the 
apparently normal nucleus are: increased nucleolar-nuclear ratio and inere:sed 
nuclear-cytoplasmic ration, lobulation of the nucleus, and irregularity of 
cellular form. 

Eckert and Cooper’ used the Feulgen technique with squamous-eell ¢arci- 
noma of the cervix and compared their findings with surrounding normal 
tissue. They saw no histologic qualitative difference between the nucleic acid 
in normal squamous tissue and that in squamous-cell carcinoma of the cervix. 
The distribution of nucleic acid was the same and, following irradiation, the 
types of nuclear changes demonstrated by the Feulgen reaction are the same 
in squamous-cell carcinoma of the cervix as in the adjacent normal squamous 
epithelium. They found desoxyribonucleice acid in the nuclei of some tumor 
cells. 

The nuclear membrane of the submandibular glands presented a rosary 
appearance with frequent constrictions of the nuclear membrane. Whether 
this is the same condition described by Andrew* * or similar to the attachment 
of the telophragmata to the nuclear membrane of skeletal muscle described by 
Kochetov** was not determined. Only one or two of these structures were 
observed throughout the study. 

Roskin® noted a considerable quantity of ribonucleic acid accumulated in 
the hypertrophied nucleoli of cells of malignant growth in man, although he 
does not specify the type of tissue or neoplasm. The large amount of cyto- 
plasmic nucleic acid, distributed throughout the cells of malignant growths is 
a feature they have in common with embryonic cells. These cells contain a 
strikingly high amount of this acid concentrated in their nuclei. Studies by 
Roskin on nuclei of gland cells of the mammary gland of mice during preg- 
naney have shown that these cells, when subjected to functional stimulation, 
are increased in volume and contain increased amounts of ribonucleic acid, 
although in a somewhat smaller quantity than nuclei of cells of adenocarcinoma 
of mammary glands of mice. 

In the present study a condensation of the karyoplasm around the 
granules and nucleoli was observed in the submandibular gland of the young 
rat. This may be similar to that described by Pittaluga and Bessis* as a 
‘‘nerinucleolar crown’’ in their studies on lymphoid cells from bone marrow 
punctures, spleen, liver, and bone marrow biopsies, and lymphatie ganglia. 
The nucleolus or nucleoli are surrounded by an edge, sometimes thick and 
dense, sometimes finely granulated, made up of a substance giving a positive 
Feulgen reaction and coloring an intense reddish violet. They conelude that 
the nucleoli intervene in the formation of the perinucleolar crowns of positive 
Feulgen substance, rich in thymonueleie acid. The nucleoli probably contain 
reserve material for the synthesis of thymonucleic acid. This synthesis seem- 
ingly takes place in the virtual space between the nucleolus and nucleus. They 
believe that this perinucleolar crown is characteristic of certain phases of 
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ilar activity and should be considered as an expression of the work of 
cular interchange going on between nucleolus and nucleus. 
Stowell* observed that the various studies on tumors by means of macro- 
ical analysis or visual inspection of Feulgen-stained material were not in 
ement regarding disturbances of thymonucleie acid. Photometric histo- 
ical observations using the Feulgen reaction have shown that some 
ermoid carcinomas of mice and men and leukemic blood cells from the 
an subject contain increased amounts of thymonucleic acid. Cytochemical 
ies show that the eytoplasm of malignant cells contains increased amounts 
ibonueleie acids and suggest that the heterochromatic region of the 
matin plays a specific role in carcinogenesis. The observations in tumor 
tissue of stickiness, nondisjunction, displacement, and clumping of chromo- 
somes, of polypoid cells with increased number and volume of chromosomes, 
more frequent mitosis, of enlarged nucleoli, and of multinucleate and giant 


cells represent eytologie evidence of abnormalities of nucleic acid in neoplastic 


Extraets of cells containing nucleie acids and their breakdown products 
appear to have growth-promoting effects on other cells. That desoxyribo- 
nucleic acid may induce a specific change in cells, predictable and trans- 
missible to subsequent generations, has been shown in work with pneumococci. 
The Shope papilloma virus and the mammary tumor-inciting milk factor of 
mice, two agents that elicit tumors, contain desoxyribonucleie and ribonucleic 
acid, respectively. It is possible that nucleic acids may also induce trans- 
missible changes in cells that become neoplastic. 

Davidson™ states that there is good evidence in many cells that the 
nucleolus contains ribonucleic acid. It gives a negative Feulgen reaction, it 
absorbs ultraviolet light strongly at 260 microns, its intensity of absorption is 
reduced by treatment with ribonuclease, and it gives positive histochemical 
tests for pentoses. Caspersson and Thorell,’? Thorell,** Hyden,?* and Ham- 
berger and Hyden*® observed that in nerve cells and white blood cells it may 
be surrounded by a ring of Feulgen-positive material termed the nuclear asso- 
ciated chromatin which eventually may form the chromocenter. 

Masing”* and Le Breton and Schaeffer®® found that during development of 
the mammalian embryo there is a progressive fall in the concentration of 
nucleic acid in the tissues. Andreasen? found that a similar, though less marked, 
fall appears to accompany increasing age after birth. 

Caspersson and Thorell® (1941) observed a progressive fall in the ribo- 
nucleic acid content of the cell cytoplasm during the development of the 
embryo. Brachet’? found that in the development of the sea urchin egg a de- 
crease occurs in the cytoplasmic ribonucleic acid and that it is accompanied 
by a simultaneous rise in nuclear desoxyribonucleic acid, the total nucleic 
acid content remaining constant. There appears to be a synthesis of desoxy- 
ribonucleic acid at the expense of cytoplasmic ribonucleic acid. This is in 
accordance with the views of Mitchell,** ** who maintains that such a process 
occurs in tumor eells and is inhibited by x- and y-radiation. 
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Davidson and Waymouth" and Davidson" observed that the distribution 
of nucleic acids in the tissues also may be influenced by nutritional factors, 
This has been demonstrated in liver tissue. During fasting the total nucleic 
acid concentration in the liver rises, because of the loss of glycogen and stored 
protein. The absolute amount in the liver falls, and this fall is due mainly to 
loss of ribonucleic acid, the desoxyribonucleic acid remaining almost constant. 
Fasting is accompanied by a shrinkage in the volume of cytoplasm in the liver 
cell, by a disappearance of granular material from the cytoplasm, and by a 
loss in phospholipin and protein. The cytoplasmic masses which absorb ultra- 
violet light tend to disappear on fasting. Andreasen* also observed that a 
marked fall in the nucleic acid-phosphorous content of the lymphoid organs of 
the rat follows a period of inanition. 

There has been much speculation concerning the relation between the 
various alterations of cells with age and the origin of tumors, the frequency 
of which appears to increase in old age. Ehrich’ states that benign tumors 
are characterized by cells larger than their mother cells, an enlargement due 
to simple swelling and not to true growth. Malignant tumors are characterized 
by cells which are double or four times the size of their mother cells, probably 
deviating from normal growth during cell division. The malignant tumor cell 
is not an embryonic cell, but a special cell that occurs in malignant tumors 
only. The double or quadruple size of these cells is an anatomic expression of 
the anaplasia or kataplasia of malignant tumors so long searched for. 

From the literature and from the findings presented in this article, one 


may conclude that there are certain characteristics of senile changes which 
are similar to those occurring in tumors, but to establish a definite relationship 
between the two is definitely beyond the scope of this study. 


Summary and Conclusions 


1. The parotid, submandibular, and sublingual glands of Wistar Institute 
rats have been studied in a series ranging in age from 65 to 700 days. 

2. Interlobular connective tissue tends to either decrease in size or be- 
come more compact with age. 

3. An inerease in amount of either fatty degeneration or fat cells is 
noted. This was not observed in the mucous sections. 

4. Vacuoles are more defined and more frequent with age in all glands 
studied. 

5. There is a slight increase in size of the nuclei with age, as observed 
with measurements. 

6. There is a decided increase in variation of size and structure with age 
in all glands. 

7. There is a tendency for the karyoplasm to become more compact and 
take a deeper stain with age. Whether this is due to an increase in size of 
vacuoles is not known. 

8. There is a decided increase of extremely large nuclei with age, espe- 
cially in the parotid and submandibular glands. 
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). From the observations in this and other studies, there appears to be a 
ite amount of karyoplasm associated with each nucleus, under normal 
tions. Nuclear division is initiated by an increase in the amount of cyto- 
as compared with that of the nucleus. The size of the nucleus is an 
‘ation of the amount of chromatin contained within it, and the amount of 
natin is the factor involved in the ratio of nucleus to cytoplasm. 
0. Certain age changes, especially those of the karyoplasm, are observed 
readily with the Feulgen technique. 
\1. There appears to be an increase of pyknotic cells with age. 
2. These findings are discussed in relation to the observations of other 
stigators. 
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ORAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC ACID, 
AND PANTOTHENIC ACID DEFICIENCIES IN ADULT DOGS* 


D. Aronsky, D.D.S., Po.D., Rocuestrer, N. Y. 


(Continued from the February issue, page 206.) 


2. Lingual Lesions in Riboflavin Deficiency 


\{K lingual lesions were observed in all three riboflavin-deficient dogs. 

The extent of involvement paralleled the severity of general manifestations of 
the deficieney and the number of attacks of acute deficiency experienced. 

Gross Observations.—The glossitis, which was present during each at- 

ck of aeute deficiency, was inconspicuous and was not accompanied by signs 

of acute inflammation. The color of the tongue was pink with a slight bluish 
tint. Small, irregularly shaped areas completely devoid of papillae were scat- 
tered over the anterior two-thirds of the dorsum, being especially numerous 
in its middle third (Fig. 8). The largest areas measured approximately 5 by 
7 mm. in size. The moisture present on the tongue surface greatly obscured 
the lesions. The smaller ones could be detected only by means of a magnify- 
ing glass (magnification, x5) after wiping the surface dry with a piece of 
rauze. 

The reversal of lesions on the administration of riboflavin was prompt. No 
signs of atrophy could be found within five to seven days. 


Histopathology.—The degree and severity of the involvement depends 
upon the duration of the deficiency state and the number of successive at- 
tacks of aeute deficiency. The degenerative changes in the papillae were 
found to be more pronounced during the second than during the first attack 
of the deficiency. Biopsy specimens taken during the first attack showed dif- 
ferent stages of disappearance of both filiform and fungiform papillae. It 
was a simple atrophy accompanied by gradual diminution in the size of the 
papillae. The connective tissue core shrinks; the papillae lose their shape, 
and later appear as simple elevations giving the dorsum a rough surface (Tig. 
9). Finally, the elevations disappear completely and the surface becomes cov- 
ered by smooth epithelium. The process is accompanied by decrease in kera- 
tinization, so that in the final stage the surface is covered by a layer of para- 
keratotie cells. The outgrowths of the epithelium, which normally ean be 
found between the adjoining papillae and the epithelial islands, also disappear. 


From the Division of Dental Research and Department of Pathology, University of 
hester, Rochester, N. Y. 
_. *This study was supported by a grant from the Department of Health, Education and 
fare, Public Health Service, National Institutes of Health, Bethesda, Md. 
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The border of the atrophic area may be either abrupt or gradual, with the 
papillae showing various stages of atrophy. The connective tissue appears nor- 
mal. With the exception of a loss of keratinization, no significant changes could 
be detected in the epithelium. Fusion of the papillae may be present. 

Biopsy specimens obtained during the second attack of the deficiency re- 
vealed advanced epithelial degeneration. The process originated along the 
basal layer of cells. Quite often the basal cells themselves were not visibly 
disturbed. A band of rarefaction occurred in the region of cells immediately 
adjoining them, resulting in complete separation of the basal cells from the 
rest of the epithelium. The middle part of the epithelium underwent disin- 


tegration. This was followed by removal of cellular debris by invading 


Fig. 8.—Intraoral picture taken during the stage of acute riboflavin deficiency shows 
the maximum extent of the involvement. There are numerous atrophic areas_ scattered 
over the anterior two-thirds of the tongue, giving it a “‘moth-eaten” appearance. The areas 
measure from about 2 mm. to 5 by 7 mm. in size. (The margins of the tongue appear 
smooth because they are out of focus.) 


phagocytes through the breaks in the basement membrane with subsequent 
replacement by the connective tissue (Fig. 10). Such breaks are especially 
well demonstrated in sections stained with periodie acid stain in which nor- 
mally the basement membrane appears as a continuous purple line (Fig. 12). 

In other instances, the first observable change consisted of fraying of the 
basal layer of cells, not accompanied by rarefaction, and final invasion by 


phagoeytie cells. 

The removal of epithelial outgrowths and islands is also brought about 
through activity of phagocytic cells. Breaks appear in the basal layer of cells 
accompanied by disappearance of the basement membrane. Small, round cells 
collect in the connective tissue facing such breaks and invade the epithelium 
(Fig. 10). This may take place in isolated areas, or the whole circumference 
of an island may be thus invaded. The epithelium seems to act as a foreign 
body which is removed by phagocytes. 

As judged by the periodic acid staining technique, the density of sub- 
mucosa was found to vary from one region to the next in the same section. It 
was normal in the neighborhood of the papillae exhibiting the least histologic 
change. Generally, the density was markedly reduced under the epithelium 
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Fig. 9. 


Fig. 9.—Biopsy specimen taken during the first attack of acute deficiency. An atrophic 
with partially atrophic filiform papillae. The epithelium is thick and well organized. 
basement layer is well defined and regular, although small breaks may be present in 
sections. Sagittal section. Hematoxylin and eosin. (Magnification, x70; reduced \.) 

_ Fig. 10.—Autopsy material from a dog which died during the second attack of acute 
deficiency. Biopsies taken during the first attack were similar to that shown in the pre- 
ceding illustration. The section shows epithelial degeneration. The filiform papilla (right) 
is covered by a thick layer of parakeratotic cells. Stratum granulosum_ is absent. There is 
beginning rarefaction of the epithelium along the basal layer of cells. The fungiform papilla 
(left) is atrophic and covered by thick, poorly differentiated epithelium. The taste buds are 
legenerated. There is a massive cellular infiltration around the epithelial outgrowth which 
shows extensive rarefaction. In other places, although degeneration and rarefaction are 
present, the cellular infiltration is absent. Sagittal section. Hematoxylin and eosin. (Mag- 
nification, X70; reduced %.) 

Fig. 11.—Section through an atrophic area. There is definite rarefaction of the epithelium 
just above the basal layer of cells. Similar rarefaction is seen in the epithelial island (right). 
Sagittal section. Hematoxylin and eosin. (Magnification, x70; reduced \.) 
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covering the atrophic areas. The most significant observation was the de- 
crease of density in the connective tissue immediately adjoining the areas of 
epithelial degeneration. This decreased density was observed only in early 
stages of the process during the second attack of acute deficiency and was 
associated with the breakdown of the basement membrane. It also was present 
in the early stage of resorption of epithelial rests. However, as the process of 
epithelial resorption and its subsequent replacement by connective tissue 
progressed, the density was increased (Fig. 12). 


Fig. 12.—Section shows rarefaction in the surface epithelium (A) and in the epithelial 
island (D). Normally, in periodic acid-stained sections the basement membrane appears as 
a thin, even, and unbroken purple line (C). In case of epithelial degeneration accompanied 
by its resorption, the basement membrane disappears and the outline of the basal layer of 
cells becomes irregular and blurred (B). The density of the adjacent connective tissue in- 
creases and fibers are seen penetrating into the epithelium. Sagittal section. Hematoxylin 
and eosin. (Magnification, x90; reduced \%.) 


Summary 

Riboflavin deficiency in dogs is associated with patchy atrophy of lingual 
papillae over the anterior two-thirds of the dorsum. The extent of the in- 
volvement parallels the severity of general manifestations of the deficiency. 

The degenerative changes predominantly affect the epithelium, and the 
degree of degeneration depends upon the duration of the deficiency and the 
number of successive attacks of acute deficiency. 

The degeneration of the epithelium sets in along the layer of basal cells 
and is accompanied by rarefaction of the epithelium and the adjoining con- 
nective tissue. This is followed by necrosis of the deep layer of the epithelium 
and its subsequent removal by phagocytic cells and replacement by connec- 


tive tissue. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 
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AND-SCHULLER-CHRISTIAN syndrome is a clinical entity characterized 

by bony defects seen primarily in the membranous bones, exophthalmos, and 
diabetes insipidus. The bony defects occur most commonly in the skull and 
represent replacement of bone tissue by granulomatous tissue and xanthoma 
cells. This tissue may invade the orbit, causing exophthalmos, and/or the 
pituitary gland, to cause diabetes insipidus. It is predominantly a disease of 
late childhood, although it may occur in adults, and while death may not ensue 
for many years, considerable disability may occur in the interval.’ 

Classically, Hand-Schiiller-Christian disease has been considered a specific 
entity; however, current thinking places it as one expression of a larger basic 
classification. Mallory? has segregated the patients with this basic disease into 
three groups: First, the disorder may manifest itself in infancy or very early 
childhood in an often rapidly fatal form in which histiocytic lesions are found 
in both soft tissue and skeleton (Letterer-Siwe disease). Second, the disorder 
may appear in children or adults in a generalized, more chronic form, in which 
the histioeytie lesions tend to undergo collagenization and lipidization (Hand- 
Schiiller-Christian disease). This stage still carries a grave prognosis because 
of the possible damage to heart, lungs, pituitary gland, and brain. Third, the 
disorder may appear in children or young adults in a comparatively benign and 
localized form in which the lesion may often oceur in a single bone and heal 
rapidly on loeal treatment (eosinophilic granuloma of bone). 


From the Dental Clinic, U. S. Army Hospital, Fort Belvoir, Virginia. 
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Oral lesions have been deseribed in Hand-Schiiller-Christian disease as con- 
sisting of a necrotizing gingivitis and large cystlike lesions in the bone of the 


jaws below the tooth germ which cause displacement, loosening, and finally 


exfoliation of the teeth. These lesions contain the characteristic granulation 


tissue and fat storage cells.* * 


The following case well demonstrates the typical changes of Hand- 
Schiiller-Christian disease, as well as the characteristic oral lesions. 


Case Report 


On Aug. 23, 1954, a 4-year-old white girl was brought to the dental clinic of our 
hospital complaining of pain in the lower right first and second deciduous molars. Clinical 
examination showed multiple carious lesions, as well as an area of necrotic gingivitis of 
the lingual gingiva of the lower right deciduous molars. All lower molars were mobile. 
The lower right first deciduous molar also showed marked gingival recession which in- 


volved the bifurcation of the roots. 


Fig. 1.—Lateral roentgenogram of the skull showing multiple areas of rarefaction. 


The patient’s history revealed that in January, 1954, she had visited Brooke Army 
Hospital complaining of pain in the left hip and soreness in the right humerus. At that 
time, the mother also noted increased thirst and urination in the child. On the basis of 
physical examination, laboratory findings, and skeletal roentgenograms, a diagnosis, of 
Hand-Schiiller-Christian disease was established. The patient was placed on x-ray therapy 
and Pitressin was prescribed daily. 

In April, 1954, the patient was transferred to the outpatient clinic of the U. 5. 
Army Hospital, Fort Belvoir, Virginia. Physical examination at this station was negative 
except for a tenderness over the right humerus and left hip. Laboratory data showed: 
urinalysis—specific gravity, 1.018, albumin and sugar negative; hematology—white blood 
cells, 5,400, neutrophils, 57 per cent, lymphocytes, 30 per cent, monocytes, 9 per cent, 
eosinophils, 4 per cent, red blood cells, 3,650,000, and hemoglobin, 11 Gm. per 100 ec. A 
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ig. 2.—Roentgenogram of the pelvis showing a defect in the left iliac bone. 


Roentgenogram of the long bones of the leg showing an area of rarefaction in the 
left tibia. 





322 S. SIGMUND STAHL AND HARRY C. ROBERTSON 
skeletal survey was ordered (Figs. 1, 2, and 3) and the radiologist* reported: “Bone 
survey films of skull, long bones, and pelvis reveal multiple cystic areas of rarefaction 
involving the skull, left iliac bone, right humerus, and left tibia. The bone lesions are 
consistent with the diagnosis of reticuloendotheliosis of bone.” The patient was trans- 
ferred to Walter Reed Army Hospital for further x-ray therapy. 


Fig. 4.—Intraoral roentgenogram of the lower right molars showing a large radiolucent area 
around the roots of the deciduous molars. 


Fig. 5.—Lateral oblique roentgenogram of the mandible showing the extent of the radiolucent 
area seen in Fig. 4 


On Oct. 23, 1954, the patient returned to our hospital for treatment of a dental com- 
plaint. It should be pointed out that up to this time the patient had never complained of oral 
pain. 

Dental roentgenograms showed multiple carious teeth throughout her dentition. The 
striking abnormality, however, was noted around the lower right first and second deciduous 
molars, which seemed to “stand in air.” The alveolar bone around the first molar was almost 
completely resorbed (Figs. 4 and 5). A similar, but less severe, change was also noted around 
the lower left second deciduous molar. 


*Kenneth L. McEwen, Major, MC, Chief, Radiology Service, U.S. Army Hospital, Fort 
Belvoir, Virginia. 





ORAL LESIONS IN HAND-SCHULLER-CHRISTIAN DISEASE 323 


Due to the severe carious as well as periodontal involvement of the right first 
duous molar, it was decided to remove it. Under local anesthesia, extraction was per- 


rmed and the socket was curretted. The removed tissue was submitted to the pathologist 


r diagnosis. 
The histologic description* read, in part: 
ammatory cells. The major feature was the presence of large numbers of histiocytes 
ith nuelei of varying shapes and sizes and pink granular cytoplasm. Some nuclei were round, 
ers reniform, and still others appeared folded and multilobulated. Eosinophils were present, 
er singly among the histiocytes or grouped together in small clusters. A few polymorpho- 
lear leukocytes, lymphocytes, and plasma cells were also present. Scattered through the 
ue were multinucleated giant cells with pink granular cytoplasm. There was little or 
evidence of old hemorrhage or necrosis in the tissue examined (Fig. 6). 


“The tissue was composed of a variety of 


7 oe. 
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Fig. 6.—Photomicrograph of a section of the biopsy specimen, showing the distribution and 
configuration of histiocytes and the presence of giant cells. (Magnification, x 250.) 


“Diagnosis: Eosinophilic granuloma (Hand-Schiiller-Christian disease).” 
Healing of the socket took place uneventfully and the patient was transferred to Walter 
Reed Army Hospital for further x-ray treatment, including therapy of the jaw. 


Comment 
The histologic picture of the lesion in this case is of interest, for it shows 
the specimen to be composed primarily of a variety of inflammatory cells 
without evidence of any lipid-containing histiocytes. The lack of foam cells 
may be due to the relatively early stage of this lesion. Farber,’ Mallory,* 
and Cahn’ are of the opinion that the granulomatous form is the earliest 


: *Report of Donald G. McKay, Captain, MC, Chief of Laboratory, U.S. Army Hospital, 
Fort Belvoir, Virginia. 
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— 


expression of the disease and that foam cells appear in the later stages. Other 
investigators, however, believe that foam cells may be present in the early 
stages of this disease* or that both histiologic patterns may coexist in the same 
patient, with certain tissues (bone and brain) more likely to develop the lipid- 
containing cell.” The present case, on the basis of onset of general symptoms 
(seven months’ duration) and the very recent oral complaint (two months’ 
duration), would tend to support the theory that the granulomatous form is 
an early expression of Hand-Schiiller-Christian disease. 

This case is also of particular dental interest, for it again emphasizes the 
diagnostic value of oral roentgenograms in the evaluation and _ over-all 
prognosis of systemic disease. 

We wish to express our appreciation to Lieutenant Colonel Ray Fanning for his help 
in the preparation of this case. 
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Discussion (Lester R, Cahn) 


The condition described by Dr. Stahl and Dr. Robertson is a phase of an 
obscure systemic disease that recently has been designated by Lichtenstein’ as 
‘*histiocytosis X.’’ 

The variant recorded in their case was first described in 1893 by Hand,’ 
who believed that the disease was due to tuberculosis. Schiiller,* in 1915, re- 
ported two more cases, one in a boy of 16 and the other in a 4-year-old girl. 
He attributed the phenomena to disease of the hypophysis. In 1919, Henry 
A. Christian* wrote a short paper entitled ‘‘Defects in Membranous Bones, 
Exophthalmos, and Diabetes Insipidus, an Unusual Syndrome of Dyspituitarism; 
a Clinical Study.” Tis patient was a 5-year-old girl, and he published roentgeno- 
grams of the skull and clinical pictures to show the exophthalmos. 

The disease is characterized by a distinctive granulomatous tissue which 
is histologically diagnostic. As reports of cases increased, it was found that 
other bones of the skeleton were affected, as well as lymph nodes, skin, mucous 
membranes, and visceral organs. <A rapidly fatal condition affecting infants 
and very young children was reported by both Letterer® and Siwe,° in which the 
viscera were attacked and infiltrated by masses of histiocytes, producing a micro- 
secopie picture not unlike that of the Hand-Schiiller-Christian syndrome in its 
early stage. This lethal variety beeame known as Letterer-Siwe disease, 
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In 1940, Lietenstein and Jaffe’ and Otani and Ehrlich* reported, inde- 
ndently of one another, a tumor of bone that they called “eosinophilic 
anuloma of bone” and “solitary granuloma of bone,” respectively. The tissue 
Lin histologically resembled the granulomatous tissue found in Hand-Schiiller- 


ristian disease. 
Soon it became evident that the solitary eosinophilic granuloma of bone may 
be solitary and that other bones of the skeleton may be simultaneously or 
er involved. It was Farber® who first called attention to the fact that, while 

eosinophilie granuloma of bone may exist as a single lesion, it could also be 
skeletal localization in the course of either Hand-Schiiller-Christian disease or 
tterer-Siwe disease. 

As still further eases were reported, some order evolved from the chaos. 

inicians divided the three phases into prognostic divisions, the deadliest being 

Letterer-Siwe disease; the Hand-Schiiller-Christian syndrome being the 

termediate condition; and the most benign being the eosinophilic granuloma. 

Further observation has shown that one phase may blend into another with 
vognostie results different from those first evaluated. For example, in the 

ithors’ ease the disease started as a typical Hand-Schiiller-Christian syndrome, 
hut a later personal communication from Dr. Stahl tells of the child going 
steadily downhill with all the signs and symptoms of Letterer-Siwe disease. 

It is beeause of this merging of one phase of the mischief into another that 
Lichtenstein suggested the name “histiocytosis X” for the whole picture, with 
subdivisions indicating localization, acuteness, and chronicity. Thus, there 
is histiocytosis X, E. G. (eosinophilic granuloma), when the disease is confined 
solely to the skeleton without any other tissues being involved; histiocytosis 
X, L. S. (Letterer-Siwe), when the disease is acutely or subacutely disseminated 
with visceral lesions, and with or without bone involvement; and last, histio- 
eytosis X, S. C. (Sehiiller-Christian), when the condition is disseminated and 
chronie, again with or without skeletal involvement. According to Lichten- 
stein, there need not be the triad deseribed by Christian for the condition to be 
labeled histiocytosis X, S.C. This seems to me to be somewhat confusing, for 
the deseriptions of both Schiiller and Christian emphasize characteristic signs 
and symptoms that are pathognomonic for a phase of a generalized disease. 
Many do not believe that eponyms should be used in nosology, yet many times 
using the name of the desecriber of a disease, sign, or test is the shortest and 
most exact way to bring owt what is meant. When one says that a patient is 
afflieted with Hand-Schiiller-Christian disease one immediately realizes that the 
patient has defects in membranous bones, exophthalmos, and diabetes in- 
sipidus. 

Histologically, the lesions of histiocytosis X, and I am using this term 
for want of a better one at present, consists of histiocytes and variable num- 
bers of eosinophils. The latter cells may be scattered and few in number, or 
they may be present in masses in what have been called “eosinophilic abscesses.” 
| believe that Sir John Fraser’? was the first to call attention to the presence of 
eosinophils in the granulomatous tissue found in Hand-Schiiller-Christian 
disease. It is not necessary from a diagnostic standpoint to find the so-called 
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foam cells or lipophages in this tissue. These cells simply represent histiocytes 
that have taken up cholesterol esters which have formed as secondary degenera- 
tive changes in older lesions. It was once thought that Hand-Schiiller-Chrisi ian 
disease was due to faulty cholesterol metabolism analogous to the lipoid de- 
rangement found in Niemann-Pick disease and in Gaucher’s disease. This js 
no longer believed to be true. Foam cells are found in many conditions 
attacking bone. One sees them in fibrous dysplasia, in chronic osteomyelitis, 
and occasionally in tumors. To recapitulate, the early fresh lesions are char- 
acterized by histiocytes and variable numbers of eosinophils, while the older 
lesions show lipidization and fibrosis. 

Stahl’s and Robertson’s case showed a number of multinucleated giant 
cells. While these cells are not prominent features of histiocytosis X tissue, 
I do not think that any significance need be placed on their presence. We 
frequently find giant cells in granulomatous tissue and these represent a 
syncytium of histiocytes, phagocytic in action, possibly to remove cellular 
debris, hemorrhage, or some remnant of necrotic bone. 

A final note in their case. The lesion where the teeth had been extracted, 
and where a biopsy had been done, healed uneventfully. Later Dr. Stahl did 
another biopsy of the same “healed” area and allowed me to study the tissue. 
The same specific granulomatous tissue was present. This would indicate to me 
that, although there seemed to be healing clinically, the etiological process was 
still in foree. This is further exemplified by the continued downhill course of 
the patient. 

Since histiocytosis X attacks the oral cavity, the disease thus presents an 
interesting problem in oral medicine. 
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Discussion (Kurt H. Thoma) 


X-ray therapy is the best treatment of both Hand-Schiiller-Christian dis- 
ease and eosinophilic granuloma. Dr. Merrill C. Sosman, roentgenologist of 
the Peter Bent Brigham Hospital and professor of radiology at Harvard 
Medical School, has had a great deal of experience in the treatment of Hand- 
Schiiller-Christian disease. He was, in fact, the originator of this therapy for 
these cases. He has treated the cases of Hand-Schiiller-Christian disease that 
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e been reported in my Oral Pathology, as well as the case of eosinophilic 
uloma with diabetes insipidus, involving the mandible and later other bones, 
‘+h I have deseribed in the Oral Surgery section of the American Journal of 
hodontics and Oral Surgery 29: 491, 1943. Dr. Sosman has consented to 
sent the results he has obtained with his therapy. 


Discussion of Therapy (Merrill C. Sosman) 


The responses to ionizing irradiation of the lesions of Hand-Schiiller- 
istian disease and eosinophilic granuloma of bone are as similar as one 
vht expect them to be on the basis of current concepts regarding their 
logical and histopathologic interrelationships. Little experience has been 
umulated in the therapy of the Letterer-Siwe variant, the more highly malig- 
t and predominantly visceral form of the disease occurring in infaney and 


rly childhood. 

The demonstration of the radioresponsiveness of these granulomatous 
‘ions came somewhat by accident in 1928, when irradiation was given 
pirieally to the supraorbital lesion of a 4-year-old boy with exophthalmos 

and defeets in the regional membranous bones of the calvarium. The pre- 
sumptive diagnosis was chloroma on the grounds that the patient did not have 
diabetes insipidus and, therefore, lacked one component of the triad requisite 
for the diagnosis of what was then ealled ‘‘Schiiller-Christian’s disease.’’ 
The orbital lesion responded dramatically to x-ray therapy, although the 
patient later went on to develop a spread and activation of his disease else- 
where. He eventually died at the age of 18. It should be pointed out that 
both the diabetes insipidus and the exophthalmos are accidents of the disease 
in the sense that their supervention depends on the localization of granulomatous 
deposits or pseudotumors in the regions of tuber cinereum and orbital roof, 
respectively. 

Small doses of x-ray, using a 200 to 250 kilovolt beam with medium filtra- 
tion, can be relied upon to produce regression and healing of accessible lesions 
in most instanees. Lesions of the skin, mucous membranes, subcutaneous tissues, 
lesions in and about the pituitary fossa, and of the extradural space elsewhere, 
and lesions in bone that ean be precisely localized with diagnostie x-ray films 
respond in gratifying fashion to doses of 600 to 900 r. delivered in from one to 
three weeks. Lesions in the maxilla and mandible about the tooth roots respond 
no differently than lesions in bone elsewhere. 

There is no evidence to indicate that larger doses will do a better job; 
rather, prompt recurrence may be encountered following augmented doses. In- 
asmuch as the problem of recurrence is one to be reckoned with, the case is strong 
in favor of the more moderate and lower doses, with retreatment as required. 
The viseeral lesions of the Hand-Schiiller-Christian disease, such as those in the 
lungs, have not responded so well to x-ray therapy, and oceasionally seem to 
have been aggravated by it. This may simply reflect the fact that gross involve- 
ment of these structures implies a progression of the disease into a more malig- 
nant phase, or that the type of stroma available for good healing reaction is 
inadequate. Fortunately, only abont one-third of the patients pursue this down- 
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hill pattern. We have treated only one patient with known intracerebra! in- 
volvement, a young man with cerebellar symptoms, with a good symptomatic 
response and disappearance of abnormal neurological signs. Most of the intra- 
cranial symptoms are produced by dural or epidural masses of the xanthomatous 
material. Even in these patients, symptoms may be alleviated or relieved hy 
irradiation. In several instances the diabetes insipidus has been completely 
relieved. About one-third of the cases remain “controlled,” with smoldering 
but not incapacitating disease. The remaining third of patients can be expected 
to achieve complete remission. 

The lesions of eosinophilic, or so-called “solitary,” granuloma of bone 
respond in the same favorable fashion, and small doses of x-ray therapy provide 
an effective cure in the majority of cases. Occasionally, the location of the dis- 
ease lends itself to surgical resection; infrequently, the disease runs a self-limited 
course untreated. Since it is estimated that some 30 per cent of the cases will 
progress to involvement of other bones or general dissemination in the natural 
history of the disease, therapy should be instituted as soon as biopsy verification 
is obtained. The prognosis is much better in the patient with the eosinophilic 


granuloma type of the disease. 





Professional News Items 


American Academy of Dental Medicine Announces 
Ninth Annual Meeting 


(he ninth annual meeting of the American Academy of Dental Medicine will be held 

Park Sheraton Hotel, New York City, on May 13, 14, and 15, 1955. 

\ll members and interested dentists and physicians are cordially invited to attend. 

ams and reservations are available through the office of the national secretary, Dr. 
M. Greenhut, 124 East 84th St., New York 28, New York. 


Southeastern Society of Oral Surgeons 


"he Society will hold its sixth annual meeting in Havana, Cuba, April 22 and 23, 1955, 
njunetion with the meeting of the Associacion de Cirujanos Orales de Cuba. 
George W. Matthews, President 
1807 Eleventh Ave., South 
Birmingham 5, Alabama. 


University of Pennsylvania 


\n American Cancer Society clinical fellowship in oral pathology is available on July 1, 
The fellowship will be under the direction of Dr. Paul E. Boyle, professor of oral 
logy and pathology, School of Dentistry, University of Pennsylvania. 
The stipend of clinical fellows of the American Cancer Society is $3600.00 per year, 
is tax exempt. Applicants for clinical fellowships of the American Cancer Society 
be graduates of dental schools in the United States, its territories, and Canada. 
shall be not over 40 years of age on the next birthday following commencement of 
lowship tenure, and they shall be citizens of the United States. In the selection of 
nical fellows, priority shall be given by the institution to applicants who occupy a 
relative position of seniority in their training programs (second or third year after 
graduation from dental school) and who intend to fulfill eligibility requirements for 
certifying examinations by the American Board of Oral Pathology or the American Board 
of Oral Surgery. 
\pplications should be made directly to Dr. Paul E. Boyle, 4001 Spruce St., Phila- 
lelphia 4, Pennsylvania. 


Loyola University School of Dentistry 


On March 24, 25, and 26, 1955, a course in “Applied Anatomy” will be given by 
Sicher, M.D. Tuition for this course is $100.00 and, in order that individual atten- 
tion may be given each student, attendance is limited to ten. 
For information, please write to Dr. F. M. Wentz, Director, Postgraduate Division, 
West Harrison St., Chicago 12, Illinois. 
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New York University College of Dentistry 
Workshop in Practice Management 


A course will be offered in individual training in conversational techniques for 
meeting problems of practice as they arise—in the initial contact with patients, ring 
the clinical examination, and in the presentation of services and fees. 

The workshop is to be presented at the College from 1 to 4 P.M. and from 6 to 9 p.m, 
June 20 through 24. It will be under the supervision of Dr. J. Lewis Blass, associate professor 
of periodontia and lecturer in practice management, and Dr. Irvin H. Tulkin, lecturer in 
practice management for postgraduate students. 

Further information on the workshop may be obtained by writing to Postgraduate 
Secretary, New York University College of Dentistry, 209 East 23rd St., New York 10, 
New York. 


Tufts College Dental School 


Tufts College Dental School, Division of Graduate and Postgraduate Studies, an- 
nounces a comprehensive two-year specialist training program in periodontology leading to 
The course is under the direction of Dr. Irving Glickman, and consists of 


a master’s degree. 
(1) instruction in basic sciences; (2) clinical 


the following three main sub-divisions: 
training in periodontology; (3) research. 

For further information, address Director of the Division of Graduate and Post- 
graduate Studies, 136 Harrison Ave., Boston 11, Massachusetts. 


Second Rose Cohen Memorial Lecture 


Columbia University School of Dental and Oral Surgery announces the second Rose 
Cohen Memorial Lecture sponsored by the Division of Periodontology. 

Essayist: Dr. Lent C. Johnson, Chief of Orthopedics, Pathology Section, Armed Forces 
Institute of Pathology, Washington, D. C. 

Subject: Bone Resorption and Reconstruction. 

Discussor: Dr. Felix Bronner, Visiting Investigator, Rockefeller Institute for Medical 
Research, New York, N. Y. 

The meeting will take place Wednesday evening, March 30, 1955, at 8:00 P.M. ¢ 
Columbia University Dental School, 6830 W. 168th St., New York 32, N. Y., in Amphitheater A. 


The Creighton University 


The Creighton University, School of Dentistry, Omaha, Nebraska, will observe 


Fiftieth Anniversary with a Golden Jubilee Celebration from April 20 to 22, 1955. 
At the informal dinner dance in the Fontenelle Hotel on Thursday night, April 


Dr. Daniel F. Lynch, president of the American Dental Association, will be the guest 


91 
wi, 


speaker. 
Dr. Benjamin L. Lynch, dean of the School of Dentistry, extends a cordial invitation 


to all dentists to attend the Jubilee activities. 
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Reviews of New Books 


Oral Pathology. A Histological, Roentgenological, and Clinical Study of the 
Diseases of the Teeth, Jaws, and Mouth. By Kurt H. Thoma, ed. 4, St. 
Louis, The C. V. Mosby Company, 1954. 1,536 pages, 1,594 illustrations. 


_ Thoma’s Oral Pathology comprehensively describes, illustrates, and _classi- 
fies the microscopic, roentgenological, and gross characteristics of oral disease. 
Chis text, which grew out of a systematic collection of material during a long 
career of teaching and practice, not only provides a broad background for the 
recognition of the common variety of oral disease but also serves as a 
significant reference for those who may encounter the exceptional case, seen 
= now and then in a lifetime but so much more important for differential 
c1agnosis. 

There are two major changes in the fourth edition which deserve special 
comment. When the first edition was printed in 1941, the introductory chapter 
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quite appropriately brought together newly gathered data on experimental 
pathology. By now much of this material has found its way into other texts 
on dental medicine, nutrition, ete. In the 1954 edition, Thoma has incorporated 
the essential references to experimental pathology into the individual chapters 
in which the observations have a direct bearing upon the discussion of oral 
disease in man. This seems a logical change at the present time. 

The other, and most extensive, change of the fourth edition is the complete 
revision of the chapter on dental caries. This prevalent oral disease has often 
been separated from oral pathology in dental teaching. Indeed, in some 
European dental schools the pathology and etiology of caries are often in- 
corporated in operative dentistry or given as an entirely separate course. It 
is true that this disease involves certain characteristics which are not readily 
classified under basic general pathologic phenomena, such as inflammation, 
atrophy, hypertrophy, ete.; yet, it probably will be only a matter of time 
before research in this field will more fully clarify the basic principles under- 
lying the peculiar physiology and pathology of the dental hard tissues involved 
in caries. Meanwhile, Thoma has brought the subject up to date by making ¢ 
very detailed survey of recent research on the subject, referring to nearly 
500 publications and covering 100 pages of text and illustrations, the latter 
nearly doubled since the original text. 

In brief, the new chapter on dental caries takes cognizance of newer in- 
formation obtained by (1) the application of electron microscopy, histo- 
chemistry, and radioactive isotopes to research on the nature and behavior of 
the dental hard tissues; (2) recent advances in caries research in experimental 
animals; (3) current attempts to identify the biochemical sequence of events 
in the pathogenesis of caries by means of microchemical and histochemical 
methods; and (4) recent developments of caries-preventive agents. As Thoma 
wisely points out, some of these newer findings are still inconclusive but they 
represent a new approach to the problem which students, teachers, and practi- 
tioners alike will be glad to have reference to in a single volume. 

Finally, it is noteworthy that Thoma, in his classification of the etiology 
of dental caries, devotes considerable attention to the discussion of intrinsic 
and structural factors in addition to the exogenous ones which in the past 
have received the main attention in texts on this subject. This completely 
revised chapter should be a valuable background for those who wish to place 
themselves in a position in which they can keep up with the further develop- 


ments which are now on the horizon in this important field. 
ReEIpDAR EF’, SOGNNAES. 

















Abstracts 
of Current Literature 


DISEASES OF THE MANDIBULAR JOINT 


kylosis of the Temporomandibular Joint (Anquilosis de la articulacion temporomaxilar). 
Rk. A, Adan, and J. Planas-Guasch. Cir. gin. urol. 6: 463, November, 1953. 





[f the condyle is badly deformed, a condylectomy at the neck is performed. In 
long-negleeted cases, resection of the coronoid process also may be done, depending on the 
degree of ankylosis of this process, Removal of all fibrous bands is mandatory. Only 
sionally do the authors insert a prosthesis of conserved cadaver cartilage when the 
al operation is necessary. The most important feature of treatment is the physio- 
py which is begun immediately after operation, aided by sustained, continuous, and 

itting traction over a period of many months. 
To avoid the open-bite deformity, the authors advise the employment of a proper 


prosthesis. No suecess with any of the numerous surgical approaches can be expected 
76. & 











mt adequate postoperative physiotherapy. 








Ankylosis of the Jaw. John R. Lewis, Jr. Eye, Ear, Nose & Throat Month, 32: 648, 


November, 1953. 





The onset is most frequently in the younger age group and commonly it occurs at 
from 3 to 6 years. With this early onset, there are frequently developmental deformities 
f the jaw. These are most common in cases of bilateral ankylosis which causes a marked 
nderdevelopment of the whole jaw and a receding chin with malocclusion of the teeth. 
In severe unilateral ankylosis, there is a marked asymmetry of the jaw and of the chin. 
There is some abnormality in development in almost all cases developed before the age of 








12 years. 

In bilaternal ankylosis, treatment is especially mandatory and surgical treatment 
has been considered important since 1851. The treatment consists most commonly of the 
surgical removal of a section of bone from the ascending ramus in order to create a false 
joint on the affected side. In bilateral cases surgery consists of two stages and less fre- 
quently of one-stage correction bilaterally. Surgery should be carried out very carefully 
in order to avoid the fine branches of the facial nerve, and a description is given of the 









surgical technique used by the author. 

Attention is called to the importance of follow-up care to include: (1) early ambula- 
tion; (2) dental care; and (3) the correction of secondary deformities. The asymmetry 
and underdevelopment of the jaw should be improved by preserved cartilage implants to 
the chin or bone grafts as indicated. Dental care is very important to improve the 
occlusion and to replace the missing or badly aligned teeth. =  & 








NEUROLOGICAL DISEASES OF THE FACE 


Decompression of the Gasserian Ganglion and Its Posterior Root for Trigeminal Neuralgia. 
J.G. Love. Postgrad. Med. 15: 1, January, 1954. 





Trigeminal neuralgia, trifacial neuralgia, facial neuralgia and tic douloureux all are 
names for a very severe recurring paroxysmal pain in one or more branches of the cranial 





nerve, 

A technique of extradual approach to the ganglion and root is described. The in- 
cision is made one finger’s breadth anterior to the tragus of the ear, extending upward 
and slightly backward from the zygomatic arch. 

Most of the patients who undergo this operation are relieved of their trigeminal 
neuralgia without the inconvenience of facial anesthesia and the danger of corneal irrita- 
tion, They need no special care for the eye; they need not wear ganglion goggles, and, if 
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they should be so unfortunate as to have trigeminal neuralgia on the opposite side or if it 
should develop, there is no need to worry about paralysis of the muscles of mastication or 
about total anesthesia of the face and mouth. 7. é 


CLINICAL AND LABORATORY RESEARCH 


Developmental Opaque Areas and Hypoplasia of Teeth. Robert Harris. D. J. Australia 26: 

134, August, 1954. 

Considerably more defects appear in the refractive index of the enamel (“opacities”) 
than in any quantitative loss. In one case with rather thin upper incisors, a lingual dis- 
coloration, approximately conforming to the pattern of the labial areas, was present. his 
was noted by reflected light and, in order to prevent error, the lip was kept over the 
labial surface of the teeth. 

In view of the possibility of fluoridation of community drinking water as a means of 
reduction of dental caries and of the known effects of waters where the concentration of 
fluorides is such that it has been demonstrated as causing an observable effect, it is felt 
that this report is useful in showing that a form of opacity and mild hypoplasia can be 
demonstrated in a given community where there is no fluoride in that community’s drink- 
ing water. 

It seems essential in any preliminary survey where fluoridation is proposed, that this 
factor be assessed in considerably greater detail than in this report. 

Observations as to mild hypoplasia in the teeth of 481 children in the age group 6 to 
14 years, born and living in a fluoride-free drinking water area, demonstrated that 36.5 per 


cent have some form of opacity and mild enamel defects. 
; oe ee 


The Management of Rampant Dental Caries. G. N. Davies. D. J. Australia 26: 57, 
April, 1954. 
“Rampant dental caries is an acute manifestation of a disease which can exist in a 


number of different forms. The management of the type of rampant caries characterised 
by a very high rate of development of new lesions is discussed in this paper. 

“In a small sample of New Zealanders rampant caries was found in approximately 
16 per cent of pre-school children, 13 per cent of school children and 15 per cent of high 
school and university students. 

“Evidence is presented to show that regular, conservative work alone will reduce the 
extraction rate for patients with a low or moderate susceptibility to dental caries but will 
not achieve results of practical significance in the treatment of rampant caries. 

“In advising a treatment plan, consideration must first be given to that form of 
therapy which is in the best general interests of the patient and to the willingness of the 
patient to cooperate in following any advice and instruction given. 

“Tf a full patient cooperation is unobtainable a radical treatment plan should be 
followed. If, on the other hand, the patient or parent is prepared to take any active part 
in treating himself a conservative and preventive treatment plan should be followed. 
In this plan both dentist and patient attempt to treat both the cause and the effects of the 
disease. 

“Because of our limited knowledge of its histopathology the treatment of the cause 
of rampant caries is largely empirical and restricted to diet therapy (replacement therapy 
for pre-school and young school children and a low carbohydrate diet for adolescents and 
adults), oral hygiene and topical applications of sodium fluoride. 

“The rationale, method, effectiveness, and scope of each alternative form of treat- 
ment are discussed and a treatment-planning scheme is described in detail.” A. J. A. 


A Common Form of Facial Asymmetry in the Newborn Infant. Its Etiology and Ortho- 
dontic Significance. E. Boder. Am. J. Orthodontics 39: 895, December, 1953. 
The term facial asymmetry denotes the type of asymmetry often encountered in the 
newborn infant, which is due to the sustained extrauterine postural pressure effects of a 
juxtaposed shoulder and jaw. The juxtaposition is manifested by an indentation on the 
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ted side of the infant’s neck and displacement of the mandible to the opposite side. 
resulting characteristic malocclusion consists of an overlapping of the alveolar ridge 
ie affected side and a gaping on the other. 

his study of the congenital facial asymmetry and the juxtaposition of the shoulder and 


in utero is based on a series of 1,425 nonselected, apparently full-term infants of Los 
es and Mexico City. T. J. C. 
trollo Istologico sull’Effetto delle Applicazioni Topiche di Fluoruro di Sodio sui Denti. 
(The Topical Application of Sodium Fluoride on Teeth Controlled Histologically.) 
A. Benagiano and S. DeBiase. Annali di Stomatologia e dell ‘Instituto “G. Eastman.” 


This number of the Annali is dedicated to the discussion of the topical application of 
ne compounds on teeth. There is still a controversy of opinion as to the usefulness 
is method of dental caries control. The report given out by Axel Syrrist in Sweden 
y years ago, in which he claimed to be able to produce substantial histologic changes 
e enamel surface after it has been brushed with 4 per cent sodium fluoride, was 
wed by other statements from various sources, especially in Europe, which deny any 
alteration on the enamel through the application of that chemical compound. Syrrist 
ed, utilizing a polarizing microscope, the extension of a dark brown, amorphous band 
he whole surface of the fluorine-brushed enamel which he described as the aggregation 
e caleium fluorine apatite crystals. The thickness of the band on the enamel varied, 
in some instances it reached the dentinoenamel junction. Syrrist explains the recog- 
m of this band as the result of the different optical qualities which exist between the 


oxyl and fluorine apatites. 
The authors of this paper who repeated Syrrist’s experiment and the enamel 


xamined by optical and electron microscopes could not confirm his statement on reported 
changes produced on the enamel after it was treated with the fluorine solution. 


Indagini su Dentifrici al Fluoro e sulla Possibilita o meno da Parte dei Denti, di In- 
corporare l’Alogenura, con l’Uso dei Medesimi. (An Investigation on Fluorinated 
Toothpastes Concerning the Incorporation of That Halogen Into the Tooth Substance.) 
B. Visintin and 8S. Monteriolo. Annali di Stomatologia e dell’Instituto “G, Eastman.” 


The mechanism of defense which prevails when teeth are treated with fluorine 
compounds is the fundamental principle in one aspect of tooth caries control. According 
to Giesecke and Rathye, the idea of rendering the tooth resistant to caries is sustained 
through the particular behavior of the soluble fluorine salts toward the compounds of the 
hydroxyl apatites. The action in its particulars may be described as follows: (i) Ifa 
quantity of fluorine solutions contact a calcium hydroxyl apatite salt in a higher con- 
centration, then as it would be able to remain in solution, a decomposition of the 
hydroxyl apatite would occur into its component molecules. (2) Fluorine in a lower 
concentration in the form of an unsaturated solution may become a hard, soluble, calcium 
fluoride apatite. 

In a toothpaste the abrasive action is performed, by and large, through its calcium 
carbonate content which is soluble in water in small quantities. If this calcium salt meets 
a water-soluble fluorine salt, a portion of the calcium carbonate would be transferred to 
the fluorine group and form the hard, soluble, calcium fluoride. The authors of this 
article have concluded that only 4 per cent of the fluorine incorporated into the dentifrice 
can be kept in solution, while the rest formed the hard, soluble calcium fluoride. 

A tooth immersed into a fluorine solution showed a slight increase in its fluorine 
content, but using a dentifrice mixed with fluorine salts did not show any substantial 
gain in the fluorine content of that tooth which was brushed with it. 


Azione dei Dentifrici al Fluoro sui Denti. The Action of Fluorinated Toothpastes on the 
Teeth. 8S. Fiorentini. Annali di Stomatologia e dell’Instituto “G. Eastman.” 
This author conducted several tests on extracted teeth prepared in ground sections. 

He immersed the sectioned teeth in 1 to 2 per cent concentrations of sodium fluoride and 

kept them from forty minutes to five months. 
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On the basis of his data obtained at the termination of the experiment, he denies any 
histologic difference between the control teeth and those immersed in the fluorine solution, 
A. G. N, 


ORAL PATHOLOGY 


The Role of the Sympathetic Nerves and System in Oral Pathology. M. Dechatume. key. 
stomatol. 55: 401, July, 1954. 


This paper relates the importance of the sympathetic system in oral pathology. he 
author’s conclusions are based upon the work of Leriche and the more recent experimental 
works of Kartachow, Speransky, and Reuilly. 

The author states that stimulation through various agents, including infection (focal 
infection, for instance) of the nerve endings, may originate a set of reflexes in which 
the sympathetic system is responsible for vasomotor disturbances that will affect the 
metabolism of cells and tissues. 

During extraction the trauma is in itself sufficient to start such a set of reflexes. It 
is supplemented by other traumas, such as the use of adrenalin in the anesthetic, the bur 
action to remove bone, the pull on dental nerves in some cases of lower molar extractions, 
and the stream of cool water on the wound. 

Such a trauma should be reduced to a minimum so as to prevent “dry socket.” When 
there is a “dry socket,” or a persisting edema with pain, an injection of Novocain around 
the facial artery is indicated to stop the reflexes and vasomotor disturbances, 

In osteitis there are vasomotor disturbances, and the same therapeutic is worth 
consideration. 

In temporomandibular joint arthritis the sympathetic system is also involved due to 
repeated trauma on the joint’s surface and stimulation of the nerve endings in this area. 
The same therapeutic is sufficient to relieve pain, but it is also necessary to treat the 
malocclusion in order to get permanent relief. 

In parotitis it is knowh that sympathetic nerves, which bring relaxation of a duct, 
ean also provoke a simultaneous constriction of the sphincter and such a mechanism 
(which explains in some cases cholecystitis due to a lasting “duct block”) is also possible 
for parotitis with ascending infection. 

Even in dental caries, there may be atrophic disturbance of the odontoblast due, 
through the same set of reflexes, to internal or external causes. Certain types of caries, 
such as the ones observed in morphine addicts, Basedow’s disease, esophageal stenosis, 
and patients who were submitted to x-ray treatment in the cervical area, find there a satis- 
factory explanation. 

In parodontal disease, according to Lehmans and Vincent, sensibilization of the neuro- 
vegetative system by focal infection would explain allergic reactions with neurotrophic 
stomatitis, the repetition and persistence of which would damage the periodontium. 

It is a well-documented survey, with references to experimental data. Hypotheses 
may always be discussed, but there is no doubt, from everyone’s experience in France, that 
such a therapeutic approach as recommended by Dechaume, especially in “dry socket” 


cases, is an efficient one. J. L. 


A Case of Adamantinoma of the Tibia (Un cas d’adamantinoma du tibia). A. Marzet. 
Mém. Acad. chir., Paris 80: 190, 1954. 


The case of a 52-year-old female patient with adamantinoma of the tibia is presented. 
This is the second case of this tumor with this localization to be published in France. The 
patient had observed a swelling in the middle of the left tibia since she was 12 years old; 
she had no symptoms. When she was 40 years old, she experienced pain in the tibia and 
an inerease in its size. A curettage was performed, followed by x-ray therapy. This was 
followed by infection and bleeding. After eighteen months the wound stopped draining, 
and for five or six years the patient was well. 
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When the patient was 50 years old, the wound opened again and there was marked 
ling at times. Treatment consisted of bone grafting and the administration of 
bioties. Because of chronic ulceration, the leg was finally amputated on the wish of 
patient at the age of 52 years. There was no other localization of the tumor. 


Pathologie study showed an ill-defined tumor in the tibial shaft, invading the bone, 
not perforating the cortex. Histologically, there was a typical picture of adaman- 


a. 

The roentgenogram taken before the first operation showed a cystic lesion in the 
le third of the tibial shaft. The lesion seemed to be multilocular, and there was 
ed expansion of the cortex, which was thinned. The margins of the cystic area were 
defined in its distal part, but not sharply defined proximally. 

The author comments that in twenty-six cases of adamantinoma of the long bones, 
ty-four of the lesions were in the tibia, one lesion was in the ulna, and one was in 
remur, 

Clinieally, the pain and swelling are characteristic. The classical treatment is local 
sion and bone grafting. T. J.C. 


ORAL MEDICINE 


Unusual Ocular Lesions in Systemic Lupus Erythematosus. Thomas W. Cowan. Postgrad. 
Med. 15: 501, December, 1954. 


Lupus erythematosus is a chronic or acute disease of unknown cause, characterized 
ts commonest form by red, scaly skin lesions of various forms and sizes, often resulting 
superficial atrophy and scarring, 

It is classified into two main forms: (1) a relatively chronic cutaneous (discoid) 
form, either localized or, less often, widespread, and (2) a systemic (disseminated) form, 
either acute, subacute, or chronic. It is characterized by a wide variety of systemic 
manifestations, involving almost any organ or combination of organs. Such manifestations 
may include fever, weakness, malaise, arthralgia, nephritis, leukopenia, anemia or thrombo- 
evtopenia, synovial membrane symptoms, verrucous endocarditis, or (rarely) retinal 
changes. A rapid sedimentation rate of the erythrocytes is regularly found, and the 
results of the cephalin cholesterol test, the zine sulfate flocculation test (Kunkel’s test), 
and the thymol turbidity test frequently are positive. Hyperglobulinemia is common. 

Of great diagnostic value in the systemic form of the disease is an abnormal globulin 
known as the L.E, factor, identified by its ability to produce clumping of normal leuko- 
cytes and the formation of abnormal cells called L.E. cells. 

In the subacute systemic type, the mortality rate is 50 per cent within three years 
following dissemination. Da G 


South American Blastomycosis. H. O. Perry, L. A. Weed, and R, R. Kierland. Arch. 
Dermat. & Syph. 70: 477, October, 1954. 


This article is reviewed because of the lesions which developed on the tongue and 
succal mucosa. 

A ease of South American blastomycosis is reported. The patient was an American 
man, white, married, aged 32 years. His first complaint was shortness of breath and 
huskiness of voice. Superficial white plaques developed on the tongue and buccal mucosa. 
rhe individual lesions fused so that the oral mucosa membranes became confluently in- 
volved. The oral lesions in a few months progressed with extension onto the lips, and 
eating caused great pain. 

Although the direct examination of scrapings was of some help, cultural studies were 
necessary to make the etiological diagnosis. 

Credit is given to sulfadiazine for bringing about a temporary suppressive effect. 

oe. 
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ORAL SURGERY 


The Management of Injuries of the Nose and Upper Jaw. E. G. Collins, Jr. J. Laryneg. & 
Otol, 68: 101, February, 1954. 


In severe comminuted fractures which are not compound, the author considers there is 
no harm in delaying treatment for a few days until any swelling has subsided and good 
stereoscopic roentgenograms have been obtained, but there are two clear-cut exceptions 
to this policy, namely, marked cerebrospinal rhinorrhea and the dish face deformity. {oth 
of these demand immediate treatment. 

In discussing fractures involving the sinuses, the author gives most space to those 
involving the fronto-ethmoidal area. He considers that a definite case has been made 
for early intradural fascial graft repair in all patients with cerebrospinal rhinorrhea, but 
he is opposed to extensive eradication of sinus mucosa with attempts to obliterate the 
sinus in those patients who have severe compound comminuted fractures of this area, 
It is his opinion that far more conservative treatment should be adopted. Any pieces of 
bone that have a chance of survival should be retained and molded into position. 


Six Years of Practical Experience in Maxillofacial Surgery in Indo-China. G. Bernard. 
Rev. stomatol. 55: 305, June, 1954. 


This work is a survey of the reparative work done on maxillofacial injuries in Indo- 
China. Vaccine therapy as well as antibiotics, was used with success in osteitis cases. 
Propidon was used by subcutaneous injection in doses of from 2 ¢.c, to 6 c¢.c., the increase 
covering a period of five days. 

Regarding pseudarthrosis, the author remarks that after proper treatment in some of 
the fracture cases with bone loss, he did not find any appreciable functional inability. 
The question is raised as to the necessity of grafting, especially in cases of damage and 
pseudarthrosis of the ascending ramus where functional recovery is good. 

It is also remarked that pseudarthrosis is most likely to occur in the symphysial area, 
because of the distance from active osteogenic center and to the amplitude of the motion 
of the jaws in this area. 

Rules are quoted for the time of grafting. The choice of graft and the technique of 
grafting are discussed. In cases of severe bone loss, a rib graft is placed in the defect 
and fastened with screws. 

Homografting gives satisfactory results, although a longer time is required for a 
complete reorganization of the graft—up to twenty months from the date of x-ray findings. 
When autogenous grafting is resorted to, only eight to ten months are required for 
complete reorganization. 

This work is interesting from the standpoint of orthopedic surgery. It is based on 


a study of 721 cases of war injuries treated over a period of six years, J. 1, 


Implant Dentures. A. Mack. Indian D. Rev. 33: 122, May-June, 1954. 


The implant denture solves the problem of retention of full dentures, and in certain 
‘ases it can be used to assist in the retention of a free-end saddle and so relieve the strain 
from the abutment teeth. In addition, it relieves the pressure on the mucous membrane 
and is consequently a valuable asset to the armamentarium of the prosthetist in cases of 
tender ridges and hypersensitivity of the tissues of the denture-bearing area. 

An important difference between dental implants and those used in general surgery 
is that while the latter are completely buried in the tissues, the former have communication 
through the mucosa to the mouth. It would be expected that in the area of the posts 
some infection would be evident, but clinical observation suggests that this is unusual. 


The methods of impression taking and insertion of denture are described. 
7, 2.¢ 
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Editorial 


Anesthetic Deaths 


NERAL anesthesia is often used without consideration of the death rate 

various anesthetic agents. Since, with modern methods, the death 

s very low in the hands of well-trained anesthesiologists, we often forget 

leaths do oceur; that, according to statistics, some anesthetics have a 

: death rate than others; and that, therefore, we should employ, if pos- 

the safest agent. Death rates are generally computed from hospital ex- 

nees; there are no satisfactory statistics available to determine whether 
eath rate of anesthetics administered for exodontia. and surgical proce- 

s in an office to ambulatory patients is different. 

\nesthetic deaths generally are considered those deaths which occur be- 
fore recovery of consciousness. However, about 15 per cent are unrelated to 
anesthesia. They are due to various somatic diseases, serious infections, or 
injuries with which the patient is afflicted. In many such eases, the operation 
is not elective and is performed not by choice, but because it is essential to 
the patient’s recovery, as in cases of extensive traumatic injuries, uncontrol- 
lable hemorrhage, respiratory obstruction, and malignant tumors. 

The 25 per cent of real anesthetic deaths are due to several factors: over- 
dose, errors in preparation of anesthetic agents, explosion of the anesthetic, 
respiratory obstruction due to aspiration of foreign bodies, “swallowing” of 
tongue, and hepatie necrosis following anesthesia. Other unpredictable deaths 
are due to ether convulsion, ecardiorespiratory inhibitions by reflex mechanisms, 
and sensitivity to anesthetics. 

Some fatalities come from delayed effects of anesthesia, such as pulmonary 
complieations, lung abscesses, chemical pneumonitis, inhalation of gastric 
juice, and delayed effects of anoxia. 

Of the 75 per cent of deaths attributed to other causes, anesthesia may 
have been a contributory factor. Anesthetic hypertension, which occurs dur- 
ing induetion due to asphyxia and consequent release of adrenalin causing 
an inerease in the blood pressure, may cause death in cases with pre-existing 
cardiovascular disease, and is a good example of such eases. 

Anesthetie deaths, as well as hospital deaths occurring within twenty-four 
hours of admission of a patient to a hospital and deaths of patients at a den- 
tist’s office, are, in most states, reportable to the medical examiner. The latter 
may decline jurisdiction over the case if satisfied, after ascertaining the avail- 
able facts, that the death was caused by disease and not by negligence or 
causes that may make it a medicolegal case (violence, chemical, thermal, or 
electrical incidents) ; occupational causes, such as injuries or infections; or 
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absence of recognizable disease. If jurisdiction is declined, the case iv re- 
ferred to the attending physician or to a board of health physician who may 
sign a certification regarding the cause of death. The medical examiner in 
other cases may assume jurisdiction, scrutinize the available information, make 
view of the body (external examination), and certify the cause of death him- 
self. In most cases, he will view the body and then perform an autopsy, or 
cause one to be performed. 

Autopsies are performed by, or in the presence of, the medica] examiner 
on his own authority according to the general laws, if, on view of the ead 
body and after personal inquiry into the cause and manner of death, he con- 
siders a further examination necessary in the public interest. All eases likely 
to reach the courts require an autopsy by the medical examiner, especially if 
requested verbally or in writing by the district attorney or the attorney gen- 
eral. One of the important functions of the medical examiner is to furnish 
official records of deaths resulting from trauma of any sort, thereby protect- 
ing the rights of employee and employer, policy holder and insurer, civil claim- 
ant and defendant in all claims and suits for damage. 

In anesthetic deaths, the points to be considered by the medical examiner 
in their appraisal are as follows: 


1. Was anesthesia necessary? 

. Was choice of anesthetic the best one under the circumstances? 

. What was the preoperative physical status of the patient? 

. Was the preoperative preparation competently conducted? 

. Was the anesthetic agent accurately prepared? 

. Was the actual administration of the anesthetic agent competently 
conducted? What was the duration of the anesthesia? Were ac- 
curate clinical records kept? 

. How much of the anesthetic agent was actually given? 

8. Were the necessary appliances for resuscitation at hand before the 
anesthesia was begun? 
9. What were the resuscitory measures employed ? 


The procedure in anesthetic deaths consists of notifying the medical ex- 
aminer promptly. If, in his opinion, there has been negligence, he is required 
to notify the district attorney and a justice of a district, or trial justice, within 
whose jurisdiction the body was found. 


K.H.T. 











Operative Oral Surgery 


A COMPOUND COMMINUTED FRACTURE OF THE MANDIBLE* 
Report of a Case 


James L. Braptey, D.D.S., M.S.D., M.Sc., SpriNGFIELD, ILL., AND 
GeRALD H. BonnetteE, A.B., D.D.S.,** Great LAKEs, ILL. 


*MERGENCY eases often require immediate treatment and cooperation 
E among the various services in a hospital. This case shows how the services 
of many specialists were utilized simultaneously in the successful treatment and 
nagement of difficult traumatic injuries. 


Complaint and History of Present Ilness.—J. S. M., a hospitalman second 
class in the United States Navy, was a passenger in an automobile that was 
involved in an aecident at 4:00 a.m. on Oct. 8, 1953. He was admitted to this 
hospital from a civilian hospital where he had received first aid treatment, in- 
cluding 500 e.e. plasma, for multiple injuries to the head, face, and right leg. 
The past history was nonecontributory. He had had the usual childhood diseases, 
but had never been seriously ill. 


Clinical Examination.—The clinical examination revealed a 22-year-old, 
well-developed, well-nourished, white man, who was in acute distress. He was 
irrational, unconscious, and thrashing about wildly, making examination 
difficult. His head and face were dressed with Ace bandages and gauze which 
were covered with dried and crusted blood. These were removed, revealing 
multiple lacerations and injuries. There were three long, deep lacerations of 
the forehead and left sealp. There was a through-and-through laceration of 
the left cheek, extending from the angle of the mouth backward and down- 
ward aeross the mandible, onto the neck, and forward to the submental area. 
A communicating tear joining this wound extended posteriorly along the 
horizontal ramus of the mandible (Fig. 1). This area was bleeding profusely. 
There was a denuded segment of the left mandible containing two premolar 
teeth extruding from the wound, attached by a thin strand of periosteum to 


*The opinions or assertions contained herein are the private ones of the writers and are 
t to r' sac as official or reflecting the views of the Navy Department or the Naval 
ervice a arge. 
: Commander, Dental Corps, United States Navy, United States Naval Hospital, Great 
kes, inois. 
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the lingual surface. The proximal fragment contained no teeth and 
denuded for a distance of about 2 em, from the fracture site. The distal 
ment was intact and contained its full complement of teeth. The ora 
nasal vestibules were filled with dried and crusted blood, and the ai: 
appeared to be mildly obstructed. 

The right lower extremity was swollen, tender to palpation near the : 
where a crepitus could be felt, and the foot assumed an odd angle. 


Fig. 1.—Appearance of patient at time of admission to hospital, showing communicating tear 
joining wound along inferior border of mandible. 

En route to the roentgenologie department, the patient’s airway became 

obstructed and he was taken directly to surgery, where the airway was estab- 

lished by tracheotomy. Roentgenographic examination was not done prior to 


surgery. 


Physical Examination.—A physical examination confirmed the preceding 
and had nothing remarkable to add to the picture. The lungs were clear to 
percussion and auscultation, and the chest was symmetrical. The heart was 
normal in size and position, and no murmurs could be heard. 


Laboratory Examination.—No laboratory studies were available preopera- 
tively ; however, a hematology report during surgery revealed that there was 
a leukocytosis of 20,800 with 85 per cent neutrophils, 12 per cent lymphocytes, 
and 3 per cent bands, and the erythrocytes numbered 4,000,000 per cubic 
millimeter of blood. The hemoglobin was 11.5 Gm. and the hematocrit was 
41 per cent. A urinalysis on the same day reported the appearance as slightly 
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y, the reaction as acid, the specific gravity as 1.026, with a negative 
on for albumin and a 1 plus reaction for sugar. One week later the 
eytes numbered 15,500 with 77 per cent being neutrophils, 18 per cent 
iocytes, 1 per cent monocytes, and 4 per cent bands. The hemoglobin 
11.0 Gm., and the hematocrit was 44 per cent. On October 25 the 
tology reports were within normal limits and remained so for the re- 
ler of the convalescence. A routine Kahn test was reported negative. 


Treatment and Course.—On Oct. 8, 1953, the emergency tracheotomy was 
med by the surgeon on duty and a No. 6 tracheotomy tube was inserted. 


‘ollowing this procedure, the patient was prepared and draped in the 
manner and, under intravenous Pentothal sodium and endotracheal 
us oxide and oxygen anesthesia, a débridement of the facial wounds was 
rmed. The periosteum was reflected from the involved areas of the body 
ie mandible and two holes were drilled in the proximal fragment about 
from the fracture site. Two more holes were drilled in the distal end of 


Roentgenogram in posteroanterior position showing fixation appliance in position. 


Fig. 2 


the middle segment and three transosseous 0.020 inch stainless steel wires were 
used as fixation. A peripheral bone clamp, as described by Thoma,’ with a 
Stainless steel intraosseous bone pin was placed on the medial end of the seg- 
ment. Two pins were placed in the distal fragment and external fixation 
ppliances were placed between these segments (Fig. 2). The maxillary left 
second premolar and the mandibular left first premolar were extracted and 
racture arch bars were secured to both arches with 0.020 inch stainless steel 
wire. The mandibular arch bar included only the distal fragment of the right 
mandible. The mucoperiosteum was closed with 000 interrupted silk sutures. 
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The teeth were placed in occlusion and the external fixation secured (Fig. 
The laceration was closed in layers with 0 chromic, 000 chromie for the gs 
cutaneous tissue, and 000 interrupted Dermalon sutures for the skin. Elas:’: 
traction was applied to the arch bars. 

The patient was released to the neurosurgeons, who examined the sca) 
lacerations and acertained the condition of the underlying calvarium. Tix 
wounds were débrided and closed over a linear skull fracture in the fron 
bone. A gauze and Ace bandage dressing was placed over all wounds and ¢! 
patient was sent to the recovery room. He was placed on the critical list a: 


special nursing care was ordered. 


Fig. 3.—Roentgenogram in lateral oblique position showing fixation appliance in place. 


The electrolyte and fluid balance was maintained by intravenous adminis- 
tration of glucose, salt, and whole blood. The postoperative course was stormy 
and rough. The patient remained irrational and unconscious for a period of 
twenty-one days, with alternating bouts of thrashing about and periods of 
comatose unconsciousness. He was restrained to prevent further injury to 
himself and to maintain fixation of the mandible. Antibiotic therapy of pro- 
caine penicillin and sedation by phenobarbital sodium were prescribed. Ad- 
ministration of narcotics was contraindicated because of the skull fracture and 
brain injury. 

Radiographs taken in the anteroposterior and right and left lateral views 
showed that a transverse fracture through the body of the mandible on the 
right appeared to be in good position and alignment, maintained by fixation 
apparatus and wire suture material extending across the fracture site. 
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The sutures were removed from the wounds on Oct. 19, 1953, and rou*ine 
supportive therapy was maintained. The intermaxillary elastics were rep|: cd 


with 0.020 stainless steel wires on Oct. 26, 1953. 


Fig. 6.—Appearance of wound showing clamp at second operation. 


Fig. 7.—Roentgenogram showing (/) anterior fracture line, (2) transosseous wiring, and 


(3) peripheral bone clamp. 


The patient made a gradual recovery and was alert and cooperative by 
the end of the month (October). Antibiotic therapy was discontinued on 
Nov. 10, 1953. The external pin fixation appliance was removed on Nov. 24, 
1953 (Figs. 4 and 5). On Nov. 30, 1953, the intermaxillary fixation was re- 
moved. Occlusion was excellent and on Dee. 15, 1953, the peripheral U-shaped 





COMPOUND COMMINUTED FRACTURE OF MANDIBLE 347 


e clamp was removed under intravenous Pentathol sodium and endotracheal 
opropane and oxygen anesthesia (Figs. 6 and 7). Recovery was unevent- 


following this procedure. He was granted thirty days’ leave on Dee. 22, 
at the termination of which he was transferred to the orthopedic ward 
continued observation and treatment of his fractured right ankle. 


Fig. 9.—Postoperative photograph of patient three months following his accident. 


Results.—The results in this case were excellent, considering the extensive 
traumatie injuries and the problems encountered in the nursing care. The 
patient’s occlusion was good (Fig. 8) and he was able to masticate a normal 
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diet when discharged. There was no apparent residual brain damage. 

appearance at the time of discharge from the oral surgery branch oj 
dental service was good (lig. 9) and further improvement was anticip: 
as the sears resolved. 

The critical condition of this patient upon admission dictated immedi 
and heroic measures. The cooperation of members from six different hos) 
services were combined as an efficient team to render the best possible serv: 
The oral surgeon, orthopedist, otolaryngologist, neurosurgeon, hematolovist, 
and the staff physician of the anesthesia departments all played an imports) 
role in the early diagnosis and treatment. Constant nursing care by experi- 
enced nurses and hospitalmen aided materially in the recovery. 


Reference 


1. Thoma, K. H.: Further Uses of the Peripheral Bone Clamp, Am. J. Orthodontics a 
Oral Surg. 31: 607, 1945. 





AGNOSIS OF TRAUMATIC INJURIES OF THE FACE AND JAWS 


Raupu N. AKAMINE, D.D.S., M.S., Hono.uuu, T. H. 


[Ek oral surgeon may be the first to see patients with traumatic injuries 

the face and jaws. The purpose of this article is to review the signs ° 
symptoms of these and associated injuries which may aid him in estab- 
g an early diagnosis. Some illustrations of cases treated in the Oral 
ery Department, Cook County Hospital, Chicago, Illinois, in 1952 will 


resented. 

Preliminary Evaluation of the Patient 

[he primary consideration in the care of the patient with severe jaw 

ries is the patient’s general condition. Immediate care, especially with 

injury, should consist of diagnosis and management of the respiratory 

te, treatment of shock, and recognition of surgical emergencies.? There- 

e, to assess some of these conditions early, it is of some benefit to record 

the blood pressure, temperature, pulse, and respiratory rate of all patients 
with extensive maxillofacial injuries. 

The state of traumatic shock is rarely encountered in patients with un- 
complieated injuries of the head.? Traumatic shock is manifested by the fol- 
lowing signs and symptoms :° 

A. Profound fall in blood pressure. 

>. Pallor and coldness of the skin. 
Cyanosis of the finger tips and lobes of the ears. 
Sweating. 
Fall in body temperature and metabolic rate. 
Rapid, shallow breathing. 

t. Small, rapid pulse. 

H. Apathy. 

In very severe cases, the systolic blood pressure may be no more than 60 
mm. Hg. There is a rise in nonprotein nitrogen, and a fall in the alkali re- 
serve, 

When traumatic shock is present, a perforated viscus, ruptured spleen 
or liver, thoracie injury, or severe skeletal fractures should be considered.’ 
lf such complications are suspected, immediate medical consultation should 
he obtained. 

The establishment and maintenance of an adequate airway takes preced- 
ence over all other measures in caring for the unconscious patient.2 The 
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tongue, saliva, blood, mucus, vomitus, foreign bodies (dentures, fracture 
teeth, or metallic restorations) should be considered as factors in respira 
obstruction. When a hematoma or edema is present in the floor of the m. 
or pharynx, a tracheotomy to establish a satisfactory airway should be 


sidered. 
History 
After respiratory distress, shock, and surgical emergencies have been 
ruled out, a history may be obtained from the patient or relatives (if the pa- 
tient is unconscious or confused). The history should include: 


A. Nature and force of the blow to the head. 

B. Interval of time between injury and examination. 

C. Dizziness, headache, or unconsciousness experienced and its 
duration. 

D. Drainage of fluid or blood from nose, mouth, or ears. 

E. Appliances, teeth, or foreign bodies lost or recovered from 
the mouth. 

F. Previous treatments, if any. 

Inasmuch as the answers to these questions will become more apparent 
in the succeeding sections, no attempt at discussion will be made here. 


Regional Examination 


Head.—In acute head injury, there may be injury to the scalp, skull frae- 
ture, various forms of meningeal hemorrhage (epidural, subdural, or sub- 
arachnoid hemorrhage), injury to the brain, or a combination of the preceding 
conditions, with or without significant change of general physiology of the 
body.* Increased intracranial pressure, when it does develop, is due to either 
edema of the traumatized brain or an extravasation of blood into the extra- 
cerebral spaces, the brain substance, or both.° 

The period of loss of consciousness appears to be directly proportional to 
the severity and extent of cerebral damage and is therefore a significant symp- 
tom.’ The other symptoms—dizziness, nausea, and headache—are the results 
of vasomotor changes in the brain.® 

The scalp has an abundant vascular supply, and bleeding may be quite 
profuse if an injury is not recognized and early treatment instituted. Ex- 
tensive and boggy swellings under the sealp, thickening of the temporal muscle, 
and retromastoid bruising are signs highly suggestive of skull fracture.® 

Some complications of brain injury are the following :” 


1. Meningitis. 

2. Sinus thrombosis. 
. Encephalitis. 
. Brain abscess. 


. Paralyses. 
. Cerebral herniation (through the site of fracture). 
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. Tentorial pressure cone. 
A. Herniation of a portion of temporal lobe through an open- 
ing in tentorium. 
B. Cerebellar compression (Cushing)—herniation of cerebellar 
tonsils through the foramen magnum. 
8. Traumatic hydrocephalus. 
9. Aneurysms. 
‘he signs and symptoms of disturbed consciousness, hemiplegia, paralysis 
e extremities or face, aphasia, motor weakness, spasticity (local or gen- 
_twitehings, generalized or localized convulsions, stiff neck (meningism), 
ssness, fixed unilateral dilated (or occasionally constricted) pupils, and 
age of cerebrospinal fluid from orifices should make one aware of intra- 
ial injuries.? Headache, vomiting (which may not be projectile), and 
ry incontinence or retention are other signs which may be present.’ 


Ears.—Otological manifestations may be observed with traumatic injuries 

ihe face and jaws, frequently due to the positional relationship of the man- 
ilar condyle to the tympanic plate of the temporal bone. Fractures of the 
poral bone may present the following signs: hemorrhage into the middle 
ear, rupture of the tympanic membrane with escape of blood or cerebrospinal 
fluid, diminution of hearing, and facial paralysis observed one to two days 
after injury. Labyrinthine vertigo (sensation of whirling dizziness) due to 
involvement of the labyrinth or the central pathways of the vestibular nerve 


may oeeur with brain eoneussion. Coneussion deafness also may occur in the 
absence of a temporal bone fracture.® 


Eyes.—Diplopia, subconjunctival or subseleral hemorrhages, infraorbital 
anesthesia, discontinuity of bones at the inferior, medial, and lateral margins 
of the orbit, and asymmetry of the zygomatic arches are suggestive of nasal, 
zygomatic, or maxillary fractures. 

Widely dilated pupils with fixation, when seen with head injury, indicate 
a serious prognosis (94.5 per cent mortality).‘° Dilated and fixed pupils ocea- 
sionally may be due to optie nerve injury, in which case it would be combined 
with blindness. 

Motility of the eyes’® may be impaired due to injury of the muscles, nerves 

third, fourth, and sixth cranial nerves), nuclei, fasciculi, or cortical centers. 

The sixth cranial nerve is the most frequently involved, due to its long course 
in the cranial cavity and its vulnerability where it crosses over the apex of the 
petrous pyramid. The resultant effect of its injury is a convergent strabismus 
and unerossed diplopia. 

Nystagmus’® may be due to injury to the labyrinth or to the brain stem. 
Injury to the former usually is temporary, while that to the latter part is 
usually permanent. 

Blindness’® may be due to injury to the optic nerve caused by a fracture 
passing through the optic foramen, or to hemorrhage in the nerve sheath, 
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Nose.—In cases of hemorrhage from the nostrils following trauma, a 
sideration of nasal, lacrimal, vomer, maxillary, zygomatic, or basal skull f»: 
tures (for example, fractures of the ethmoid or sphenoid) should be made. 

Fluid discharge with a history of trauma to the head, necessitates 
determination of whether cerebrospinal fluid from a basal skull fraetur: 
mucus discharge is present. Mucus discharge will change the texture « 
handkerchief, whereas cerebrospinal fluid will not.’ When both are pres 
it may be somewhat difficult to make a clinical determination. Reducing sus: 
activity (Fehling’s) is positive for cerebrospinal fluid.® 

Crepitus may be elicited in some cases of recent traumatic deformity 
the nose. Lateral profile radiographic views may aid in disclosing some nasal 
fractures. 

Face.—Facial asymmetry may be due to fractures with displacement of 
bones or hematomas. Anesthesia over the infraorbital nerve distribution is 
frequently noted when the infraorbital canal is involved by zygomatic and 
maxillary fractures. In these cases, the condition may be due to tears of bony 
compression of the nerve. Occasionally, nerve compression follows edema or 
hemorrhages within the canal. Emphysema, characterized by a peculiar sub- 
cutaneous crackling sensation upon palpation, may be associated with py- 
‘amidal and horizontal fractures of the maxilla. This condition arises when 
the schneiderian membrane is torn and air has infiltrated into the soft tissues. 
Other specific signs and symptoms will be discussed later under ‘‘Types of 
Face and Jaw Injuries.”’ 

Mouth.—The lips, gingiva, cheek, floor of mouth, tongue, palate, and 
pharynx should be inspected for discolorations, lacerations, swellings, or per- 
forations. 

Neck.— Occasionally, lacerations, stab wounds, or bullet wounds may in- 
volve the face and neck (Fig. 9). With these injuries, the possibility of airway 
involvement must be excluded by examination. Manipulations in eases of sus- 
pected fracture of the cervical vertebra is hazardous, as there may be great 


danger to cord or brain stem. 


Types of Face and Jaw Injuries 

Fractures.—I'racture deformity of the jaws is modified by the direction 
and degree of the traumatic force, the nature of the fractured surfaces, the 
action of the attached muscles, and the presence or absence of teeth. 

A. Mandibular fractures: The following are some of the outstanding charac- 
teristics of mandibular fractures :'* 

1. History of injury is invariably present, unless we are dealing with a 
pathologie fracture. 

2. Occlusion indirectly offers the best index of recently acquired bony de- 
formity (Figs. 1 and 2), 
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: Abnormal motility with bimanual palpation of the mandible is a reliable 

of fracture. By this procedure, separation between mandibular fragments 

ferentiated from motility of teeth. 

1 Pain with movements of the mandible or upon palpation of the face is 
a significant symptom. Condylar excursions should be checked by placing 


é 
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Fig. |.—Mandibular fracture with malocclusion. Separation of fragments between lower 
t canine and lateral incisor with inferior displacement of left fragment is quite evi- 


ent 


Fig. 2.—Maxillary alveolar fracture. Malocclusion is produced by downward and lingual 


placement of teeth and alveolar bone in the upper left quadrant. 


Fig. 3.—Condylar neck fracture. Fractures are also present in the lower right canine 


nd left mental regions. 


Fig. 4.—Horizontal fracture of maxilla. Fracture is seen above the tuberosities and 
the nasal septum. Space between atlas and axis is not to be confused with fracture. 
ture of mandible in the right third molar region is also present. 

Fig. 5.—Horizontal fracture of maxilla (left lateral view of case as shown in Fig. 4). 

Fig. 6.—Depressed right zygomatic fracture. Depressed fragment interferes with normal 

sions of coronoid process and attached muscle, 
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the index fingers just anterior to the tragi and having the patient go through the 
opening, closing, and lateral mandibular movements. When condylar moveme‘s 
are restricted and painful, a fracture in the condylar neck should be suspecicd 


(Fig. 3). 

5. Crepitus with manipulation or mandibular function is pathognomonic 
a fracture. However, this is elicited with considerable pain to the patient i» 
many cases. 

6. Disability is manifested by the patient’s inability to masticate because 
pain or abnormal motility. 

7. Trismus is seen frequently, due to nerve or muscle irritation, especia! 
in fractures through the angle or in the ramus region. 

8. Laceration of the gingiva may be seen in the region of the fractur« 
Bleeding may or may not be present, depending on the location and severity of 
the laceration. 

9. Anesthesia may be noted, especially in the gingiva and lip up to the mid- 
line, when the inferior alveolar nerve is injured. 

10. Ecchymosis of the gingiva or mucosa in the lingual or buceal surfaces 
may be suggestive of fracture site. 

11. Salivation and fetor of the breath are resultants of poor hygiene, putre- 
faction of food, or infection. 

The routine views to detect mandibular fractures by radiographic exami- 


nation are the right lateral, left lateral, and posteroanterior views of the 
mandible (Figs. 3, 4, and 10). 

B. Mazillary fractures: Four types of fractures will be discussed: (1) hori- 
zontal, (2) transverse, (3) pyramidal, and (4) alveolar process. 


The horizontal fracture passes bilaterally through the nasal fossae above 
the alveolar processes, the walls of the maxillary sinuses, and through the 
tuberosities (Figs. 4 and 5).1* The occlusion usually is marked by an anterior 
open-bite, with the posterior part of the maxilla displaced inferiorly. When 
the patient masticates, the entire maxilla may move up and down. Mobility, 
and occasionally ecrepitus, may be elicited by gently pushing the maxilla in the 
anterior region with the thumb and index finger. Occasionally, the traumatic 
force may drive the entire maxilla posteriorly so that the airway may be some- 
what obstructed. Ecchymosis in the tissues of the cheek and epistaxis due to 
hemorrhage in the antra and nostrils are quite common. 

In pyramidal fractures, the nasal, lacrimal, ethmoid, and sphenoid bones 
are involved in addition to the maxillae.4* Evidences of hemorrhage into the 
subseleral, subconjunctival, eyelid, and facial tissues are seen. Bleeding from 
the nostrils posteriorly into the pharynx is frequent. Malocclusion is similar 
to that noted in horizontal fractures of the maxilla. Crepitus and abnormal 
motility may be noted when posterior displacement of the maxilla is present. 
A ‘‘dished face’’ is noted in profile. Because of involvement of bones in the 
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| base, neurological signs and symptoms, such as unconsciousness, con- 
1, vertigo, headache, and ocular signs, may be present. When the frac- 
has been diagnosed, it may be judicious to call a neurosurgical consulta- 
before proceeding. 
ransverse fractures may cause separation of the nasal, lacrimal, and 
id bones, zygoma, and maxilla from the cranial base.** The conjunctiva 
eyelids are eechymotic. The optic and motor nerves of the eye may be 
ted, eausing diplopia, blindness, and muscular paralysis which frequently 
elieved when the fracture is reduced. 
\lveolar fractures frequently are associated with displacement of teeth. 
ival laceration and bleeding are common. Many of the signs and symp- 
listed under mandibular fractures are also observed (Fig. 2). 
Radiographic examination of the skull to detect these fractures (with the 
ption of the alveolar fractures) should include the following: postero- 
rior view of the skull, a basal skull view, a right and left lateral view of 
skull, and a Waters’ view of the maxillary sinuses. Occasionally, an exag- 
ated Waters’ view or a vertico-mental view and a profile view of the nose 
be indicated. Stereoscopic films may aid in the localization of foreign 
bodies. Radiographie interpretation of the skull may be confusing, due to 
he numerous superimposed anatomic structures. Clinical examination in 
many eases is more revealing for maxillary fractures. Alveolar fractures are 
best detected by multiple periapical or occlusal films. 


C. Fractures of the zygoma (malar bone): The most common signs and 
symptoms of zygomatic fractures are the following :** 


1. Facial swelling (Figs. 7 and 8). 
2. Depression or distortion of the locality (flatness of the face above and 
fullness below). 

3. Limitation of motion of the mandible resulting from spasm (trismus), 
mechanieal obstructions (depression of the zygomatic arch against the coronoid 
process), and pain (Fig. 6). 

4. Eechymosis. 

5. Unilateral nasal hemorrhage (laceration of the lining of the antrum). 

6. Infraorbital anesthesia (injury to the infraorbital branch of the fifth 
cranial nerve in the foramen or bony canal). 

7. Diplopia (displaced orbital rim and floor with relaxation of the extra- 
ocular muscles). 

8. Emphysema (lacerated antral lining). 


Incised Wounds, Lacerations, and Perforations.—Incised wounds are linear 
cuts produced by sharp instruments, for example, knives, razors, glass, ete. 
lig. 11). Lacerations, by contrast, are ragged wounds produced by blunt 
weapons or bodily contact with stationary objects. Perforations are wounds 
produced by pointed instruments or projectile objects, for instance, bullets, 
shrapnel, ice picks, and other similar objects (Figs. 7, 8, 9, and 10). 
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Fig. 7.—Perforation injury with hematoma. Knife perforated skin under right eye, 
fractured body of zygoma (Fig. 8) and penetrated the right parotid gland and pierced skin 
in the region of the mandibular angle. Branches of the facial nerve and Stenson’s duct 
were intact. 

Fig. 8.—Fractured right zygoma (radiograph of case shown in Fig. 7). > 

Fig. 9.—Perforation (bullet) injury. Bullet penetrated left cheek, ricocheted off 6 
(which was extracted), went through base of tongue, under body of right side of mandible 
(Fig. 10), and emerged through skin below the right mandibular angle. Respiratory 
obstruction due to hematoma formation necessitated a tracheotomy. 

Fig. 10.—Mandibular fracture following bullet injury (radiograph of case shown in 
Fig. 9). Fracture is located in the lower right first molar region. Bullet fragments are seen 
along the course of the missile. 

Fig. 11.—Incised wound. Assailant inflicted injury with a straight-edge razor. 

Fig. 12.—Hematoma of face dissecting into fascial planes of neck and chest wall. 
Patient was attacked with a hatchet. A left zygomatic fracture and lacerations of the left 
cheek and ear were diagnosed. 
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With all these injuries, it is well to recognize the possibility of foreign 
ly implantation. Moreover, the relationship of the wounds to anatomic 
ictures should be considered. For example, injury to the peripheral motor 
nehes of the seventh cranial nerve may produce facial paralysis with fune- 
ial and eosmetie deformity. Inability to close the eyelids may lead to cor- 

uleeration and blindness, while ptosis or anesthesia of the lip may pro- 

e difficulty in eating. Severance of salivary ducts may produce a per- 
ent fistula or extraductal salivary retention with associated pain. In the 
. of perforating wounds, the path must be analyzed carefully. When a 
et enters through the skin of the face, for example, one should suspect 

minuted fractures of the maxilla or mandible and possible perforation of 

floor of the mouth, antrum, or tongue. As the bullet exits through the 
‘k, the possible involvement of such vital structures as the larynx, large 
ssels, and nerves should be considered. Perforating wounds through the 

. of the tongue may result in hematoma formation with respiratory ob- 
uction necessitating tracheotomy (Fig. 9). 

Hemaiomas.—A hematoma is a focalized extravasation of blood, which 
m clots to form a solid mass and readily becomes encapsulated by connec- 


e tissue.° The history and clinical examination (discoloration and swell- 


ing) is usually sufficient to make one cognizant of the condition. This con- 


ne 


dition most frequently arises from injury with blunt objects, for instance, fists, 


blaekjacks, elubs, bricks, bats, ete. (Fig. 12). 
to elinieally determine whether fractures are present. Therefore, a radio- 


Swelling may make it difficult 


graphie examination should be ordered if such an injury is suspected. 


Summary 


|. The initial evaluation of the patient with seveve injuries of the face 
and jaws should be directed toward early diagnosis of respiratory and cireu- 
latory collapse and recognition of surgical emergencies. 

2. A reliable history and thorough regional examination after the initial 
evaluation is completed often establishes the diagnosis. When associated in- 
juries are suspected, medical consultation should be sought before proceeding 


with definitive treatment. 

3. The signs and symptoms of injuries of the head, ears, eyes, nose, 
and neck as related to face and jaw injuries are discussed. Greater emphasis 
is laid on the signs and symptoms of maxillofacial injuries. Some photographs 
illustrating various conditions are also presented. 
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SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM 


Report of a Case 
wwaRD L. FLYNN, TAMPA, FLA., AND WiLuiAmM B. Swartz, TULSA, OKLA. 


HERE have been numerous case reports written and presented on bilateral 

stectomy of the mandible for protrusion, retrusion, or open-bite. This 
cle deals with one of the more common types of mandibular prognathism 
| is of particular interest because of the presence of a full upper denture 
d because, for economie reasons, the operation had to be performed in one 
ige with the patient returning to work in fourteen days. 


Case Report 


A 22-year-old woman presented an extreme type of mandibular prognathism (Fig. 1). 
She had been informed that orthodontic treatment could not correct her deformity, but she 
was prepared for, and highly desirous of, surgical correction that might reduce the deformity 
and dental malfunction. 

The patient reported that one sister and her mother had similar deformities, although 
only the mother was observed by us. Both parents had had bronchial asthma. The patient 
had her first and second mandibular molars extracted several years previous to admission 
because of dental caries and periodontal disease. 

Examination showed marked prognathism and malocclusion of the teeth. The tongue 
was greatly enlarged. The roentgenograms of the mandible bore out the clinical findings (Fig. 
2). All maxillary teeth had been replaced by a denture some time ago, but it had not been 
possible to correct her occlusal deformity by means of the artificial substitute (Fig. 3). A 
partially unerupted upper left maxillary third molar was present but not considered im- 
portant at this time. 


Treatment.—Impressions were taken and study models were cast and articulated. Ortho- 
dontic-type gold-east bands were constructed for the lower third molars and second pre- 
molars. Each band had a small hook cast on both buccal and lingual surfaces. The molar 
hooks, which turned posteriorly, and the premolar hooks, which pointed anteriorly, were 
designed to be used as retainers of 26-gauge chrome wire. When tightened after the surgery, 
this appliance was to serve as a further stabilizing factor (Fig. 4). 

On Oct. 10, 1952, the bands were cemented in place and Jelenko arch bars were placed 
on the mandibular teeth from premolar to premolar and on the upper denture. The patient 
was admitted to Tampa Municipal Hospital on Oct. 10, 1952. She was given nembutal, 3 gr., 
at bedtime. The next day Demerol hydrochloride, 100 mg., and scopolamine, 1/150 gr., 

ere given intramuscularly. She was anesthetized with nitrous oxide-oxygen and Pentothal 
sodium, and the maxillary denture was affixed to the upper jaw by means of 26-gauge chrome 


From the Tampa Municipal Hospital, Tampa, Florida. 
, Precemted before the Third Dental Convention, Havana-Tampa, at Havana, Cuba, Sep- 
tember, 1953. 
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wire passed through the periphery of the denture and the alveolar process on both sid 
The patient’s face was then prepared for surgery in the usual manner. 

The chin was elevated and, with the back edge of a scalpel ‘blade, scratches were 1 
below the inferior border of the mandible and parallel to it on both sides to act as m 


Fig. 2.—Lateral view of jaw. 


for incisions. An incision was made through the skin and superficial fascia, following the 
guide line. These tissues were retracted and the platysma was divided. The facial artery 
and vein were demonstrated anterior to the masseter muscle. These were ligated and cut. 
The incision was carried through the periosteum to expose the mandible. With a bone drill, 
holes were made through the buccal cortical plate mesial to the third molar from the superior 
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f the mandible to the inferior aspect. Holes then were made distal to the second 


ol 


ar in the same manner, at a distance which had been precisely determined on the stone 


\ Gigli saw was passed over the mandible just mesial to the left third molar, and the 
was cut through to approximately the mandibular canal. This was repeated on 
posite side. Then the distal holes on the left side were connected from the inferior 
upward to the saw cut by means of steel drills. The bleeding was controlled by 
m of bone wax into the canal. This was repeated on the right side. Now, the 


Fig. 3. 


Fig. 4. 


Fig. 3.—Preoperative occlusion with full upper denture. 
Fig. 4.—Gold bands cemented to lower teeth. 


interior lines of holes were cut through by a Gigli saw, first on the left side and then on the 
right. Using the occlusion as a guide, the bone was trimmed from the borders until the 
desired effect was obtained. The section of bone which had been removed was placed in 
normal saline solution. Holes were drilled through the body of the mandible on both sides 
and the fragments fixed with 26-gauge chrome wire. Fine bone chips made from the excised 
segment were packed around the fracture line and the wound was closed in layers. <A 
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subcuticular suture was used for the skin incision. The patient’s mouth was opened gently 
and 26-gauge chrome wires were placed lingually and bucally around the hooks on the pre. 
molars and molars on both sides and drawn taut. A pressure bandage was applied. ] -ing 
the operation the patient received 1,500 ¢.c. blood and 500 e.c. 8S. and W. She was also 
given 300,000 units of procaine penicillin. Routine radiographs taken in the operating room 
revealed that the mandible was in good alignment (Figs. 5 and 6). The patient let: the 


Fig. 5. 


Fig. 6. 


Figs. 5 and 6.—Immediate postoperative views of right and left jaw. 


operating room in good condition. Her blood pressure was 120/70; pulse, 100; and respira- 
tion, 20. Intermaxillary elastics were inserted after the patient was awake, and she was 
started on 1,000 c.c. glucose 5 per cent in saline, with 500 mg. Terramycin. One of us was 
in constant attendance for the next six hours. A tracheotomy set was placed at the patient’s 
bedside. 

On the first postoperative day there was considerable edema, some discomfort, and 
nausea, but the general condition was good. The patient received Demerol, 100 mg., for pain. 
Her blood pressure was 130/70; temperature, 100° F. rectally; pulse, 68; respiration, 15. 
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Fig. 8. 


Figs. 7 and 8.—Final radiographs showing bony union. 
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On the second postoperative day 100 c.c. 5 per cent glucose in saline, with 50( 
Terramycin, was given intravenously. Her temperature was 100.2° F. rectally; pulse, 
and respiration, 16. She took small sips of water at short intervals. Her color was 
although she was slightly nauseated and complained that there was mucus in her 
and that the nasal passages were stopped up. Demerol, 50 mg., was given for pai 
Dramamine, 50 mg., was given for nausea. 

On the third postoperative day the patient still presented edema but this seemed 
what improved. She complained of pain at intervals and some nausea. Fluid intak 
given intravenously, although the patient swallowed small amounts of high-calorie li 
Temperature was 100° F. rectally; pulse and respiration were normal. Phenobarbital, 
was given for her general comfort. She was allowed to sit up. 

On the fourth postoperative day she was ambulatory and was much improved, gen 
She was afebrile and had no pain. 


Fig. 9.—Full face and profile after six months. 


On the sixth postoperative day the patient’s general facial appearance was much im- 
proved. There was no fever and fluids were taken freely. All sutures were removed. 

On the seventh postoperative day the patient was dismissed, to be seen as an office 
patient. She understood that a long recovery course was in store for her. The edema 
was moderate and the general cosmetic result was very promising. She was seen weekly 
at the office to check stability of appliances, and radiographs were taken periodically to de- 
termine bone alignment and healing. At the end of twelve weeks all appliances were re- 
moved from the mouth and the patient was instructed in chewing exercises. The impacted 
maxillary molar was excised and after healing had taken place a full upper denture was 
constructed and inserted by her general practitioner. On March 15 final radiographs were 
taken which showed normal bony union (Figs. 7 and 8). Full face and profile photos were 
taken after six months and are shown in Fig. 9. 


Result.—The patient has had a complete change of personality due to the cosmetic 
result, and her masticatory function has been markedly improved. Her interest in the care 
of her personal appearance underwent a drastic change. She ate apples and masticated 
meats for the first time in her life. It was possible for her to return to work fourteen 
days after the operation with a presentable appearance. 
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Summary 
\ ease of mandibular prognathism was treated by the one-stage extra- 
ethod. A problem of fixation was encountered due to the patient’s hav- 
edentulous maxilla. For economic reasons, it was necessary that she 
n to work as soon as possible. It is recommended that this operation be 
rmed only on earefully selected patients, in well-equipped hospitals, and 
ancillary aids. 





CENTRAL FIBROMA OF THE MANDIBLE 


Case Report With a Brief Review of the Literature 


Howarp I. Marx, D.M.D.,* New York, N. Y. 


ENTRAL fibromas arise intraosseously. Their etiology is obscure in that 

it is believed that they can be formed from retained embryonic connective 
tissue cells, from cells of the perineural sheath, or from the mesenchymal part 
of the tooth germ. The tumor is rare, probably because of its tendency to 
form osseous structures and to develop into a fibro-osteoma before being 
recognized. 

Thoma” described a fibromatous stage of a central osteoma corresponding 
to the fibromatous stage of the cementoma which he thought was a central 
fibroma being transformed. Siegmund and Weber” state that central fibromas 
of the jaw may be ultimately transformed. into an osteoma or even a cemen- 
toma. This is only conjecture, as no such transformation has ever been recog- 
nized. Jaffe and Lichtenstein" reported ten cases of nonosteogenic fibromas 
of long bones which closely resemble the central fibroma of the jaw, showing 
that this growth probably can be found elsewhere in the body. 

It is apparently a rare tumor. Kegel’* states that only six verified cases 
of central fibroma were found in the files of the Johns Hopkins Surgical 
Pathological Laboratory. Several cases reported in the literature as central 
fibromas* ** ' 15 actually are forms of fibro-osteomas or ossifying fibromas. 
Since 1931 I have found only four verified cases of central fibromas re- 
ported." + 1% These data point out the searcity of available material con- 
cerning this lesion. 

The lesion is more common in the mandible than in the maxilla, where it 
may form in the maxillary sinus or in the nasal cavity. It has a slow, gradual 
growth, although a sudden increase may occur. It is usually painless, occur- 
ring in reported cases from the ages of 15 to 38, with the size of the swelling 
varying from patient to patient. There is slow expansion of the bone with 
thinning of the cortex. No cases of loss of sensation have been recorded, 
although this is not an unlikely possibility. 

There is, on palpation, a lack of fluctuation or crepitation, which dif- 
ferentiates this lesion from a cyst. The overlying mucosa is normal in color, 
texture, and consistency, and shows no reaction to the underlying growth. 

From the Department of Oral Surgery, The New York Hospital. 

Presented before the class in clinical oral pathology, May 5, 1954, given by the New 


York Institute of Clinical Oral Pathology. 
*Resident, Department of Oral Surgery, The New York Hospital. 
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‘he central fibroma is a radiolucent lesion which has a well-defined mar- 
ut which may appear to present some trabeculation. There is no definite 
cteristie appearance and it may be mistaken in a roentgen film for a 
Radiographieally, however, a cyst is more radiolucent. No periosteal 
tion is noted, and thinning of the cortical plates by expansion can be 
lized. Other central lesions which must be ruled out, if not by roentgen 
‘ination by adequate manual examination and careful elicitation of the 
‘ry, are central giant-cell tumor, fibro-osteoma, fibrosarcoma, solid ada- 
tinoma, fibrous dysplasia, neurofibroma, and xanthoma. 
Histologically, the tumor is encapsulated with a dense fibrous shell. The 
or mass is made up of collagen fiber bundles and fibroblasts. There are 
pithelial struetures present, and there is no osteogenic activity. If some 
oted, then the lesion is probably progressing to the fibro-osteoma stage. 
mitotie figures are observed, as the growth is benign and slow; it does 
reeur on removal. The histopathologic examination is often the only true 


ans of interpretation. Gross examination and frozen section at the time of 


ioval, when the nature of the lesion is questionable, are most desirable. 

The treatment of choice is simple excision. Conservative surgical pro- 
cedure is the best approach to cure, and in no instance is radical excision 
indieated, unless the lesion is found to show evidence of malignancy. It is 
not necessary to cauterize the wound, as the growth is benign and does not 


recur. 
Case Report 


The patient, an 18-year-old Negro schoolgirl, was first seen in the Dental Clinic of The 
New York Hospital on Feb, 24, 1954, with a chief complaint of swelling of the right 
cheek for a period of approximately ten months. This swelling had progressively increased 
in size during this period. 

Her past dental history was not essentially significant. She had had apparently 
adequate dental care during her adolescence and, with the exception of having had the 
lower right first molar extracted some ten years before, had never experienced dental 
difficulty. Her medical history was devoid of any significance. , 

Clinical examination at this time revealed the dental arches to be well formed, with 
only a few dental restorations present. The positive findings were limited to the right 
side of the mandible, where a gross swelling of the right cheek was evident. This was 
firm and nontender, with no associated erythema. Intraorally, there was obliteration of 
the mucobuccal fold here extending from the first premolar to the second molar. This 
swelling was hard, firm, incompressible for the most part, and nontender; the overlying 
inucosa retained its normal pink coloring. The teeth in the involved area were nontender, 
were not mobile, and exhibited no decay. The edentulous area of the previously extracted 
first molar appeared to be the center of the mass. 

No lymphadenopathy was noted, and the patient stated that she had never ex- 
perienced any pain or tenderness that she could associate with the lesion. There was no 
history of paresthesia. 

Roentgen examination with both periapical and lateral jaw techniques revealed a 
large, semiradiolucent area approximately 3.5 em. by 2.5 em. in the right mandible, ex- 
tending from the distal aspect of the first premolar to the mesial aspect of the second 
molar in a posteroanterior direction and from the alveolar ridge to the lower border of the 
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mandible in a superoinferior direction. Occlusal films showed expansion of the |} 
and lingual plates with subsequent thinning (Fig. 1). 

The mesial root of the second molar and the root of the second premolar we 
volved by the lesion in so far as they were resorbed in an angular fashion approxin 
one-third their length. Both these teeth registered nonvital when tested with the ] 
Vitalometer. This, however, may have been due to pressure from the lesion 

The radiolucency was roughly rounded in appearance, with some irregularity o7 the 
distal and mesial margins. It gave the appearance of a solid tumor or mass, rather ¢!ian 
of a cyst, because of its semiradiolucency. There was no break in the lower cortical 
plate, and no invasion of the surrounding bone could be detected on the films. No peri- 


osteal reaction was noted. 


Fig. 1. 


The impressions obtained at that time were that the lesion was either a giant-cell 
tumor or a fibromatous mass. It was decided that, since there was no apparent contra- 
indication for removal, it would be wiser to enucleate the entire mass in toto and to sub- 
mit the entire lesion for pathologic examination. Accordingly, on Feb. 27, 1954, the 
patient was premedicated with oral pentobarbital sodium capsules, 200 mg., and the 
right inferior alveolar and long buccal nerves were blocked with 2 per cent Xylocaine 
(lidocaine hydrochloride). With the adequate anesthesia and relaxation thus obtained, 
a large mucoperiosteal flap was reflected from the region of the right cuspid to the third 
molar, exposing a large, firm, bulging mass in the region of the missing first molar. The 
overlying buccal bone was paper thin. Compression was difficult, and resistance was met 
on pressure upon the lesion. The buccal plate was removed with rongeurs, the involved 
teeth were easily removed, and the large tumor mass was shelled out with large currettes 
(Fig. 2). 

With the removal of the mass, a large bony cavity could be seen. The inferior 
dental vessels were not apparent, having been probably compressed into the lower border 
of the mandible. The mental vessels were noted and left intact. The expanded plates of 
bone were trimmed down into a more normal contour, and the bony margins were filed 
smooth and irrigated with normal saline. A large Vaseline-impregnated sterile gauze 
dressing was placed, and the tissue coapted with 3/0 plain gut sutures. 

The patient was placed on Terramycin capsules, 250 mg. every six hours, as a pre- 
cautionary measure, along with medications to relieve any possible pain or discomfort. 
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s discharged and was followed carefully for the next five weeks, during which 
aling was rapid and uneventful, The postoperative roentgenogram is shown in 
After that period she was seen once monthly, and has been doing extremely well. 
al denture replacement is being contemplated at this time. 
(he gross description of the lesion was that of an irregular, rounded mass measuring 
imately 3 em. in its greatest diameter. It appeared encapsulated and cut with 
ifficulty. The cut surface appeared fibrous and intermeshed with small punctate 
‘f light yellow-staining material. 


ITE HEE 0. ee 


Fig. 3. 


The histologic description follows, and is quoted verbatim from the report of the 

New York Institute of Clinical Oral Pathology. 
“The microscopic investigation reveals areas of dense connective tissue alternating 
with others of great cellularity. These areas are not sharply separated from each other 
Mig. 4). The dense areas consist mainly of broad collagen fibers with few interspersed 
spindle-shaped fibroblasts. The constituent cell of the other areas is a fibroblast of more 
iptical form. The cells are uniform in size and shape, with only an occasional mitotic 
re (Fig. 5). There are scattered, multinucleated giant cells of osteoclast type, some 
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of which are attached to trabeculae of osteoid tissue. The latter is scantily distri!uted 
throughout the cellular areas. Some of the trabeculae show calcium deposits, Diag :»sig; 
Fibroma.’’ 

Fig. 4. 





Summary 
1. A brief review of the literature concerning central fibromas is pre- 
sented. ; 
2. A case report illustrating the nature of a central fibroma is developed. 





17. Siegmund, F., and Weber, I.: 


18. Taylor, R.: 
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;. It is suggested that careful examination and history are essential in the 


d. 
enosis of central fibromas. 
4. Simple excision, as opposed to radical surgery, is the treatment of 
ice in this type of growth. 
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.CAVERNOUS SINUS THROMBOSIS IN A DIABETIC 


Report of a Case 


ALFRED RusseE.LL, D.D.S., New York, N. Y., AND SAMUEL J. Fearne, D.)).)),, 
SOUTHBRIDGE, Mass. 


Hig ieepens sinus thrombosis has been one of the major complications of 
dental infections in either the upper or the lower jaw. Since the advent 
of the chemotherapeuties and antibiotics, however, this condition is rarely en- 
countered unless complicated by some underlying systemic condition, which in 
this case was diabetes. The availability of the modern ‘‘wonder drugs’’ does 
not obviate the maintenance of a constant and increased vigilance in treating 
such patients. The dental profession would do well to realize that whenever 
an area of infection exists in the regions about the face the threat of serious 
cranial pathology is ever present, with or without surgical intervention. This 
is well illustrated by the following report and discussion of cavernous sinus 
thrombosis. 
Review of the Literature 


Abercrombie’ is credited as being the first to describe thrombosis of the 
venous sinuses of the brain; in 1818 he reported a case of lateral sinus 
thrombosis following a mastoid infection. The first complete description of the 
signs and symptoms of cavernous sinus thrombosis was by Knapp,’ who, in 
1868, discussed the differential diagnosis between the orbital symptoms of 
cavernous sinus thrombosis and other inflammatory conditions causing exoph- 
thalmos. In 1902, Dwight and Germain? collected 182 cases of cavernous sinus 
thrombosis from the literature and reported fourteen of these as having the 
primary focus in the mouth. 

In 1932 there were reported twenty-four cases of fatal infection following 
dental extraction, among which were four cases of cavernous sinus thrombosis, 
the remaining being intracranial involvement of other natures. Childs and 
Courville,* in 1942, collected all available cases and added eight more of their 
own in an effort to elaborate on the pathogenesis and pathology of cavernous 
sinus thrombosis and to note its clinical characteristics and course. In 1945, 
Haymaker® reviewed twenty-seven cases of fatal intracranial complications 
of tooth extractions, of which eleven were cavernous sinus thrombosis and 
eight were brain abscesses. Other writers have made contributions by report- 
ing single cases. 


Anatomy 


It might be well to review briefly the system of vascular channels by which 
facial infections may spread. A clear and complete understanding of the 
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latory pathways is essential if one is to comprehend the speed with 
h such fatal complications can develop. It is assumed that the reader has 
indamental knowledge of the vascular supply, venous drainage, and the 
vhatie system of the head and neck, so this short discussion will be confined 
nly those applications of the anatomy which are pertinent to this case. 


There are two main systems to be considered: (1) the facial and (2) the 

vgoid. 

The facial system is made up of large open veins. Therefore, invasion is 

upt, the course fulminating, and the duration short. This pathway con- 

of the anterior facial vein which communicates with the superior and 
rior ophthalmie veins through the angular and nasofrontal veins. The 

‘rior and inferior ophthalmic veins, in turn, are connected directly to the 

ernous sinus. Generally, the more anterior veins of the upper jaw drain 
) this system. 

The pterygoid system is much more complex and consists of a network of 

ller vessels, thus slowing the rate of evolution of cavernous sinus 

ombosis. The pterygoid plexus of veins occupies the pterygoid fossa 
‘iiuated between the external pterygoid and temporal muscles and, in part, 
etween the external and internal pterygoids. The plexus communicates with 
he inferior ophthalmic, anterior facial, superior temporal, mandibular, and 
deep facial veins, as well as with the cavernous sinus and the pharyngeal 
plexus which lies immediately posterior to the pterygoid plexus. Thus, any 
infeetion of the upper or lower jaw may spread to this plexus and then, by a 
variety of communications, ascend to the cavernous sinus. 

The cavernous sinus is a venous channel that lies on the side of the body 
of the sphenoid bone extending from the superior orbital fissure to the apex of 
the petrous portion of the temporal bone. It is formed by the separation of the 
two layers of the dura mater of the brain and is lined with endothelium. Its 
tributaries are numerous but most important are the inferior and superior 
ophthalmie veins and numerous emissary veins, principally the vein of 
Vesalius connecting the sinus with the pterygoid plexus and an emissary 
vein passing through the carotid canal to connect it with the pharyngeal 
plexus, this being a system of somewhat lesser importance having, in addition 
to its direct connection with the cavernous sinus, ramifications to the 


pterygoid.® 


Modes of Infection and Sources of Cavernous Sinus Thrombosis 

A review of the cases shows that the pathogenesis is essentially a localized 
process where there is a spread of infection from the original foeus via the veins. 
The most common mode of spread is probably a complete retrograde thrombosis 
or embolus which amounts to a channel-by-channel, ladderlike invasion of the 
entire venous route from the primary focus to the cavernous sinus. When acute 
inflammation is present around a small vessel, the products of inflammation 
nay injure the endothelial lining and a clot may form in the already sluggish 
urrent of the vein. This clot, or thrombus, may be sterile from its onset, but it 
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easily can become infected and thus set up a thrombophlebitis. The no nal 
venous flow of blood is such as to drain from the skull into the jugular y ins, 
Increased local pressure caused by the infection may reverse the flow up- 
setting this drainage system. Since these veins, for the most part, ha\~ no 
valves, a small portion of the thrombus could easily become detached ind 
be carried in the direction of the blood stream which now flows toward the 
intracranial sinuses instead of away from them. Childs and Courville* cal! «his 
a “retrograde free-floating metastasis.” 

Infection also may spread by direct extension into the cranium thro igh 
loss of bone continuity due to necrosis, congenital defects, or fracture of the 
skull, and also by means of the fascial planes. Further, it must be borne in 
mind that in addition to a venous drainage, there is a lymphatic drainage of 
the head and neck, which system, under conditions similar to those described 
for veins, could become a pathway for the dissemination of infectious organ- 
isms to the cavernous sinus. Thus, it is evident that the pathogenicity is 
principally a local process proceeding in a hand-over-hand manner, rather than 
a fully generalized systemic disturbance. 

The commonest primary sources of cavernous sinus thrombosis are furuncles 
on the face, scalp, or neck, inflammations of the middle ear or the mastoid 
bone, acute or chronic inflammations of any of the paranasal sinuses, tonsillar 
abscesses, and acute or chronic odontogenic infections. In general, we may say 
that almost any inflammation, either acute or chronic, of the head or upper neck 
may act as a primary focus of infection, the teeth being no exception. 


Diabetes and Acute Infections of the Head and Neck 

Since the case under discussion is so closely linked with diabetes mellitus, 
it might be well to enter into a brief discussion of this common and often fatal 
disease and its relation to infections of the head and the neck. The pathogeneses 
of diabetes and of acute infections are so closely interwoven that one may be 
the inciting or contributing factor in the development of the other. 

A theory that is accepted by many is that some people are potential dia- 
oetics or possess a latent form of diabetes. The onset of an acute infection 
may suddenly reduce a person’s carbohydrate tolerance, throw him into all 
the clinical and laboratory manifestations of the disease, and activate a latent 
diabetic factor.’ It is recognized that the diabetic is more susceptible to in- 
fection than the nondiabetic and that acute infections are the most common of 
all the complications of diabetes.* It has been demonstrated that the uncon- 
trolled diabetic is less able to manufacture immune bodies and hence has a 
subnormal resistance to infectious bacteria. This reduction is believed by 
some to be fundamentally identified with the mechanism that produces dia- 
betes itself but, at any rate, it allows such infections to run a more fulminating 
course due to the character of the disease.’ 

It may be surprising to the reader that there is no chemical or experi- 
mental evidence to prove that the hyperglycemia associated with diabetes 
either predisposes to infections or retards healing so long as there is sufficient 
insulin to prevent ketosis. Rather, the depletion of the essential fatty acids 
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srives the patient of their beneficial effect in stimulating granulation tissue. 
e resultant hemoconcentration and tissue desiccation facilitates dental 
sis and inereases the toxic effects of the ketone bodies. The dryness of the 
uth and the antiperistaltic waves in the gastrointestinal tract, caused by 
associated constipation, retard the washing down of the oral flora which, 
ling an optimal medium in the hyperglycemic oral tissues (especially the 
vival pockets), proliferate and start an infection. Under the proper condi- 
ns, this may disseminate to the cavernous sinus. Thus, we can see that in 
diabetic, conditions are ripe for a rapidly progressive infection. The 
‘asion of such ‘an infection following routine dental surgery illustrates the 
»nifieant role that diabetes may play during any dental treatment. 


Case Report 


A. H., a 30-year-old, well-developed but poorly nourished, Negro woman, was admitted 
the hospital in August, 1953, in a state of coma. 


Present Illness.—Admission notes show that several days prior to her entrance into the 
pital, the patient experienced pain of dental origin in the upper arch and her local 
ntist refused treatment. Since then she had been unable to eat. On the morning of 
nission, while performing her regular duties as a housewife, she felt very weak, 


rspired freely, became comatose, and was rushed to the hospital. 


Patient’s History.—No history of diabetes, cancer, or allergy. No operations or 
story of serious illnesses. The patient had experienced three successful pregnancies. 

Family History.—The patient’s mother was a diabetic. Her father was living and 

ell. Three children were all living and well. 

Physical Examination.—Examination revealed a well-developed, but poorly nourished, 
lehydrated, Negro woman lying in bed with a sweet odor to her breath. The pupils 
reacted sluggishly to light, with no accommodation. The nose was negative. The mouth 
presented a condition of chronic destructive periodontal disease, extremely poor hygiene, 
and a fruity odor to the breath. There was also extensive carious involvement of the 
teeth. The throat, chest, neck, genitourinary system, abdomen, and extremities were all 
negative. There was a sinus tachycardia and a slight cardiomegaly. The white blood cell 
count was 31,200; the temperature, 100° F.; and the blood sugar, 400 mg. per cent. The 
urine showed plus 4 for sugar and acetone, and negative for albumin. 


Diagnosis.—On the basis of the clinical picture and the laboratory examinations, a 
diagnosis of diabetic acidosis with coma was made, along with marked oral sepsis and 
periodontoclasia. 

The patient was placed immediately on an insulin regime and antibiotic therapy. 
She responded well to the insulin and was brought out of the coma in five hours. 

Three days later her postacidotic state was considered to be satisfactory and was 
being controlled by insulin. The temperature at this time was 100.4° F., having gradually 
increased from a low of 98.2° F. on the day after admission. During the following two 
(ays, the patient was noted to be doing very poorly, subjectively. Her appetite was very 
poor and she was drowsy, dehydrated, and lethargic. Urine showed a plus 4 sugar and acetone. 
Supportive intravenous therapy was reinstituted. The temperature remained steady at 
100.4° F., but the following day increased to 102.4° F. and fluctuated within a degree of 
this mark, 

One week after admission a dental consultation was requested because of the develop- 
ment of a right “orbital cellulitis and chemosis and extreme tenderness over the right 
maxillary antrum.” Examination by a member of the dental service at this time revealed 
: moderately large, soft, infraorbital swelling of the right side with some slight periorbital 
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edema and proptosis. Intraorally, there was a slight, nonfluctuant, tender mass in the 
buccal suleus extending from the right lateral incisor to the right premolar regions, 
upper right lateral incisor, canine, and first premolar were sensitive to percussio: 
carious. The antibiotic was changed from penicillin to Terramycin; hourly hot 
irrigations and daily complete blood counts were ordered. X-ray examination o 
following day revealed periapical involvement of the upper right lateral inciso: 
canine teeth and, since the blood sugar was normal, extraction was advised. These : 
were removed uneventfully with procaine infiltration on the palatal surface only. Fy 
ing the procedure, both the intra- and extraoral swellings decreased considerably ii 
and the patient stated that she felt much more confortable. However, the temper 
remained elevated. During the evening a purulent discharge was noted from the |: 
tooth socket and the patient stated that she had expressed a foul discharge from the 
The following day, despite what was considered to be an adequate wide spectrum anti! 
level, the temperature spiked to 104° F, and alcoholic sponges were ordered. The dia! 
was still considered to be under control and the temperature remained elevated, fluctu: 
within 2 degrees. An eye, ear, nose, and throat consultation the next day descril 
slight ptosis of the right eyelid, no infra- or periorbital swelling, and a necrotic, puruicnt 
perforated nasal septum. Symptomatic improvement was described by the attending 
physician as evidenced by more natural breathing, increased appetite, and a lessening 
of discomfort upon eating. A slight purulent discharge from the nose and lateral tooth 
socket was still present. During the evening of the same day, the patient was seized with 
grand mal convulsions, became comatose, and subsequently developed a paralysis of the 
third, fourth, fifth, sixth, and seventh cranial nerves, along with nuchal rigidity. The 
clinical picture was one of cavernous sinus thrombosis and brain abscess, and the patient 
was placed immediately on anticoagulant therapy. The temperature continued to increase 
and reached a maximum of 106° F., at which time, following a second convulsive seizure, 
the patient developed a hemiplegia of the entire right side. Examination at this time 
showed extreme ptosis of the right eyelid, a fixed dilated right pupil, and right 
ophthalmoplegia with no corneal reflexes. There was also a low-grade papilledema. The 
patient remained in a deep coma and quietly expired sixteen days after admission, 

An autopsy performed the following day revealed: (1) cavernous sinus thrombosis, 
(2) brain abscess of the left temporal lobe, (3) necrotic ethmoiditis, (4) toxie nephrosis, (5) 
acute congestion of the liver, spleen, and pancreas, and (6) multiple dental infections. 


Discussion.—Perhaps the most significant finding in this case is the fact that this 
patient had had no known previous history of diabetes. The close relationship between 
this disease and acute infections leads one to postulate as to which was the exciting 
factor. It is felt that this patient possessed a dormant diabetic factor which was activated 
by an infectious process and compounded by an inability to maintain an adequate diet 
because of pain associated with an acute oral infection. These factors altered the carbohy- 
drate tolerance so as to bring forth all the clinical and laboratory manifestations of the 
disease. Once this had been accomplished and tissue resistance was at a minimum, the 
stage was then set for a rapid progression of any infection, which previously might have 
been fairly well localized by the body’s defensive mechanisms. 

The consulting oral surgeon, in his own field, was presented with the problem of 
whether radical surgical intervention or conservative treatment was indicated. Certainly, 
in view of the absence of a fluctuant area, incision and drainage were hardly feasible. A 
conservative approach might have been the application of heat to institute fluctuation, 
followed by the incision and drainage. Considering that the patient was unable to attain 
and maintain an adequate diet to raise her systemic level in order to combat infection, 
that an adequate antibiotic level had been established, and that the diabetes was under 
control at the time, and in view of the impression that the acute oral infection had con- 
tributed to the diabetic condition, it was felt that extraction was the treatment of choice. 

It must be borne in mind that the patient, admitted in an obvious diabetic coma, 
presented a 31,200 W.B.C. shortly after admission and yet showed no clinical evidence of 
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inating dental sepsis. It must be noted further that, two days following extraction, 
ble eye, ear, nose, and throat consultation revealed the presence of a necrotic, perforated 
was the opinion of the pathologist that, while the necrotic ethmoiditis was 
lary to the dental infection, it probably was the major factor contributing to the 
bosis of the cavernous sinus and the brain abscess. Due to the patitent’s over-all condi- 

infection had progressed to an unfavorable degree before dental intervention was 


septum. It 


ited. 


Conclusions 


|. A ease report of cavernous sinus thrombosis and brain abscess in a 
etic patient has been presented and discussed. 

2. The circulatory anatomy of the region and the routes of infection have, 
tially, been reviewed. 

;. Oral infections tend to be of a local nature. 

!. Cavernous sinus thrombosis can be of medical or dental origin. 

5, Aeute infections, including those of the oral cavity, may contribute in 
vating a latent diabetic factor. 

6. The pain concomitant with oral infection may so contribute to nutri- 
| inadequacies as to reduce the patient’s resistance to infection. 


7. The oral surgeon must maintain a state of constant care and caution 
en treating fulminating dental infection, particularly when associated with 


stemie conditions. 
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HEALING FOLLOWING RADICAL ROOT RESECTION 
A Case Report 


JAMES SprRINGER, D.M.D.,* anp SoLomon J. Beruap, D.D.S.,** 
WASHINGTON, D. C. 


LVEOLAR bone destruction due to chronic abscess formation at the apex 

of a tooth with an infected dental pulp may progress to sizable proportions. 
In cases of extensive bone loss, extraction of the offending tooth and surgical 
curettage of the bone cavity may be considered the safest method of promoting 
early repair of the lesion. 

In some instances, however, successful results may be obtained by a con- 
servative approach, without removal of the affected tooth. The following case 
report illustrates that a large chronie periapical abscess may heal following root 
eanal therapy and surgical curettage with apicoectomy. 


Case Report 


The patient, a 24-year-old white man in good health, presented at the dental clinic for 
consultation and treatment. He complained of a constant dull pressure sensation in the 
anterior segment of the left maxilla of recent onset. Clinically, there was no sign of swell- 
ing or fistulous sinus, and the periodontium was intact. The maxillary anterior teeth were 
not sensitive to percussion and seemed to have a normal degree of translucency. The pa- 
tient had a full complement of teeth in good repair and occlusion. 

Radiographs of the maxilla revealed a large oval-shaped radiolucency between the left 
lateral incisor and cuspid teeth. The lesion appeared to be located around the apex of the 
lateral incisor. It involved two-thirds of the distal surface of its root and approximated the 
middle third of the cuspid root. The lamina dura was resorbed in these areas. The rare- 
faction of bone was well circumscribed, but not outlined by the radiopaque border recognized 
as characteristic of cyst formation. Expansion of the lesion had pressed the lateral incisor 
mesially so that only a thin sheath of interseptal bone structure separated the lateral incisor 
from the central incisor (Fig. 1). 

When confronted with the findings, the patient recalled that this condition was dis- 
covered on radiographs taken by his civilian dentist twenty-one months previously, just 
prior to his induction into service. He was advised then to have it treated as soon as possible. 
Upon request, the dentist kindly forwarded the radiographs several weeks later. By com- 
parison, no appreciable increase in the size of the lesion had taken place since that time. 

The patient gave no history of toothache in this area. The lateral incisor had a shallow 
distal silicate, a small lingual amalgam, and a deep mesial silicate filling with a cement base. 
The cuspid had a mesial silicate and a. deep distal amalgam filling. All restorations seemed 


to be sound. 


*Captain, Dental Corps, USAR, oral surgery section. 
**Captain, Dental Corps, USAR, operative dentistry section, Dental Service, U. S. Army 
Dispensary, The Pentagon, Washington 25, D. C. 
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On the basis of the radiographs, the laterai incisor appeared to be responsible for the 
lucency. However, both the lateral incisor and the cuspid teeth returned negative 
mses to electric and thermal tests for pulp vitality. Upon entering the cuspid through 
istal amalgam, a vital uninvolved pulp was determined. A new amalgam was inserted 
a cement base. Upon entering the lateral incisor through the lingual amalgam, a moist 
renous pulp was encountered. 


Root Canal Therapy.—Root canal therapy was instituted at once. The pulp 
nts were removed, the canal was drained, a formocresol dressing was placed in the canal 
he pulp chamber was sealed. Four days later a large, fluctuant swelling developed 
mucolabial fold above the tooth, in all probability due to the pulp chamber’s having 


Fig. 1. Fig. 2. 


Fig. 3. 


Fig. 1.—Radiolucency due to bone infection. 

Fig. 2.—Root canal filling completed. 

Fig. 3.—Apicoectomy performed and wire splint. 
Fig. 4.—Bone regeneration after fourteen months. 


been sealed. Relief was obtained by incision and drainage. A medicated gauze drain was 
inserted into the wound and left in place for three days. During this time the root canal 
was also kept open for drainage. 

Following a series of four root canal treatments with Grossman’s formula (penicillin- 
bacitracin-streptomycin-sodium ecaprylate), two successive cultures were returned negative 
within twelve days. The canal was then filled with gutta-percha (Fig. 2). Curettage with 
“picoectomy was performed at the same sitting. 
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Apicoectomy.—A vertical incision was made between the left cuspid and first 
molar from the mucobuccal fold to the gingival margin. The mucosa was detached 
around the teeth as far forward as the frenum, and a triangular mucoperiosteal flap, iv 
ing the almost healed drainage wound, was reflected. The infectious process had perf 
the friable labial bone and granulomatous tissue lay directly under the mucosa. Just 
the defect at this point only a 5 mm. width of sound alveolar crest bone remained. 

A cystlike membrane lined the bone cavity containing the granuloma. Thoug 
further removal of labial bone was required, it was necessary to sacrifice one-third « 
root to accomplish a thorough débridement of the area. Six millimeters of root apex 
removed in order to gain access for instrumentation to enucleate the firmly attached 
brane and its contents from all recesses of the cavity. At the approximate level « 
overlying alveolar crest bone the root was sectioned by a bur. The apex was remover 
the end of the root filed smooth, sealing the root canal by molding the gutta-percha w 
heated instrument. A biopsy specimen was sent to the laboratory for microscopic examin: 

The mucoperiosteum was repositioned and the incision closed by suture. The la‘ers 
incisor was now relatively unsupported and in a critically mobile condition. In order 
stabilize it by splinting, a brass ligature wire was looped around the left central and lateral 
incisors and cuspid teeth and tied on the distolabial aspect of the cuspid (Fig. 3). The 
patient was instructed to keep small pieces of ice under the lip for the next twelve hours. He 
received a total of 3 million units of penicillin procaine G in aqueous solution by five intra- 
muscular injections over a five-day period. 

Biopsy Report.—The pathologic examination disclosed a membrane made up of 
fibrous sear tissue with thick-walled blood vessels, metaplastic new bone formation, and a 
low-grade nonspecific chronic inflammation. The diagnosis was periapical abscess in a stage 
of healing. There was no evidence of epithelium in the tissue sections examined. 

Postoperative Course.—The patient returned the next day with a large, painless 
facial swelling which subsided completely by the fifth day. The sutures were removed on the 
seventh day. The wire splint was removed three weeks later, leaving the tooth in a less 
serious state of mobility. The mucolabial fold swelling gradually diminished by the end of 
three weeks but persisted as densely contracted tissue for three months. 

The patient was examined with radiographs taken periodically until his separation from 
service five months later. On a follow-up examination fourteen months postoperatively, radio- 
graphs revealed that new bone had filled in all but 1 mm. of the cavity. A lamina dura had 
regenerated around the root of the lateral incisor and the partially resorbed lamina dura of 
the cuspid had been restored. The lateral incisor had moved into a more normal position in 
relation to the adjacent teeth, resulting in good interseptal bone structure between the two 
incisors (Fig. 4). 

Clinically, the tooth was firm within its alveolus and the periodontium was healthy. 
There was no sign of scarring in the mucolabial fold and the mucosa was smooth and flexible 
with no limitation of motion. Both the central incisor and cuspid returned positive responses 
to thermal tests for pulp vitality. On close inspection, the lateral incisor was less translucent 
than its neighboring teeth. It is likely that a slight degree of discoloration existed at the 
first visit but was overlooked at the-time. The tooth was in good functional occlusion and 
the patient stated that he was not conscious of favoring it during mastication. 


Discussion 

This case demonstrates the ability of the alveolar bone to respond to con- 
servative treatment even if chronic periapical infection has caused extensive 
bone resorption. Removal of the source of infection by root canal therapy and 
complete enucleation of the granulomatous tissue by surgical curettage witli 
apicoectomy resulted in reparative bone formation and regeneration of the 
lamina dura. Successful healing was obtained with conservation of the affected 
tooth. 
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The rationale for thorough débridement of the bone cavity was based on 
suspicion at the time of operation that the eystlike membrane might in reality 
lined with epithelium. Further, it was felt that any remnants of this thick, 
ous strueture, whether epithelial in nature or not, would prejudice good 
ling of the large bone defect. Curettage with apicoectomy was performed 

this in mind. 

It may be argued that it is possible to obtain good healing of such exten- 

lesions solely through root canal therapy and surgical curettage, without 
ting to root resection. In those instances where curettage alone is sufficient 
liminate the entire contents of the bone cavity, apicoectomy may be consid- 
| unnecessary. In the case under discussion, however, thorough débride- 
it of the area by curettage could not be accomplished without radical resection 
he root. 

The authors are grateful to the Pathology Laboratory, Waiter Reed Army Hospital, 
hington, D. C., for the biopsy report and to the Pictorial Service Photo Laboratory, 
5. Army Signal Corps, The Pentagon, for the photographic illustrations. 





Periodontia 
GINGIVAL PATHOSIS IN MOUTH BREATHERS 
A Clinical and Histopathologic Study and a Method of Treatment 
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F’.A.8.C.P.,** aANp Louis R. Burman, D.D.S., F.A.D.M., F.A.C.D.,*** 
New YokrkK, N. Y. 


OUTH breathing produces a harmful effect upon the mucous membranes 
and gingival tissues of the mouth. The degree to which this abnormal 
method of respiration is present contributes to the amount of gingival involve- 
ment. Whether mouth breathing is continuous or only occasional, gingival 


irritation may occur. This dysfunction, continued over a long period of time, 
will cause a progressive increase in chronic inflammation and the degeneration 
of the gingival tissues. Any gingival disturbance, if left untreated, may pre- 


dispose to more severe periodontal disease. 

The etiology of mouth breathing varies from underdevelopment to ab- 
normal funetion of the facial musculature, which, according to Lite," is 
brought about by one or more of the following: nasal obstruction, habit, 
malocclusion, systemic disturbances, and psychogenic factors. 

A chronic mouth breathing patient usually presents the typical ‘‘adenoid 
facies’’ characterized by a half-opened mouth with protruding upper teeth and 
retruded lower jaw. He also may show one or more of the following facial 
features: a small nose which gives a wider appearance in the area of the 
nostrils (pug nose), nasal openings which are small and rounded, a central 
portion of the face which is diminutive and flattened with cheekbones less 
prominent, an upper lip which is underdeveloped and miniature in size, a 
lower lip which is pendulous and thickened, lips which are usually dry and 
cracked, an expressionless lower portion of the face, or a small chin which 
is rounded and receded (double chin type). 

*Associate attending in charge of the Department of Periodontia and Oral Medicine, 
New York Polyclinic Medical School and Hospital, Periodontia Staff, New York University, 
College of Dentistry. 

**Director in charge of pathology at New York Polyclinic Medical School and Hospital, 
Assistant Medical Examiner for the City of New York. 


*** Assistant Professor of Periodontia, Assistant Professor of Anatomy, New York Uni- 
versity, College of Dentistry. 
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It is the purpose of this article to present a clinical and histopathologic 
ire of gingival pathosis caused by the drying effects of mouth breathing. 


Methods 

This study was conducted on six patients. Clinical examinations were 

and photographs and biopsy specimens were taken from the same 
val papilla, in each patient, in each of the following phases of the study: 
efore treatment, (2) after treatment, and (3) after partial regression to 
riginal condition. 
[In one case, biopsy specimens were taken from different papillae. All 
imens were prepared by standard fixing and imbedding techniques and 
ing was done with hemotoxylin and eosin and comparable sections with 


iry’s stain for connective tissue. 


Observations 
Phase 1. Study Before Treatment 


Clinical Examination.—The surfaces of the teeth were coated with debris, 
teria alba, and stains which were more pronounced at the cervical portion 
he teeth. Caleulus was commonly found. 


Before treatment. Exudative gingival enlargement. Mouth breathing is a contribut- 
ing etiological factor. 


The mucosa was red and edematous and the gingivae were enlarged in the 
labial of the upper incisor area. The anterior part of the maxilla is most 
oiten affected, the posterior segments being protected by the cheeks and the 
tongue from the drying effects of the air. These organs also lubricate the 
mucosa which they contact. A similar protection exists about the lower 
anterior teeth. If the upper lip covers part of the mucosa, a definite ridge may 
be seen at the junction of the protected and unprotected tissue. Warwick? 
refers to this as a ‘‘tension ridge.’’ The gingival color in this area varies 

m a light red to a dark, bluish red. A uniform pattern of inflammation is 
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usually seen with a triangular area of edema whose apex is in the interd:> ital 
space. The color and amount of irritation are dependent upon the por‘ion 
exposed to the air and the amount of mouth breathing done by the pa‘ ont, 
The area affected may extend to the first molar region or it may be genera zed 
throughout the mouth (Fig. 1). 


Microscopic Findings.—The hornified layer of squamous epitheliu: is 
greatly decreased. There seems to be an extreme hydropic degeneration © ith 
accumulation of fluid in the epithelial cells as well as in the intercel! ‘jar 
spaces. Distention of the cytoplasm is clearly evident. The rete peg. of 
epithelium tend to be elongated. Bernier* has reported on the elongatio: of 
rete pegs in chronic inflammation with slight proliferation of epithelial «ells 
at the basal layer. It was noticed in a few of the sections that some puoly- 
morphonuclear neutrophils and monocytes were present in the epithelium, 
which might denote slight activity (Fig. 2). There appears to be a slight 


Fig. 2.—Photomicrograph, medium power, before treatment. Hematoxylin and eosin stain. 
A, Elongation of rete pegs, proliferation of epithelial cells of the basal layer; B, Underlying 
connective tissue showing mononuclear cell infiltrate with vasodilation. 


amount of acanthosis, with no clear differentiation of the layers of epithelium 
which are found in the normal tissue. The keratinous, granular, prickle-cell, 
and basal layers are not discernible. There is a lack of homogeneous base- 
ment membrane (Fig. 3). 

The subepithelial connective tissue has lost its compactness and there is a 
great deal of congestion with increased infiltration of round cells of the 
mononuclear type. Mallory’s stain for connective tissue reveals the degenera- 
tion of fibrocollagen bundles. These are becoming separated and destroyed 
due to the extensive edema. There is an increase in the number of fibers, but 
they are more widely separated (Fig. 4). There is an increase in the number 
of blood vessels in the connective tissue. The vessels are extremely dilated and 
show hemoconeentration with stasis (Fig. 5). 
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Fig. 3. Fig. 4. 


Fig. 3.—Photomicrograph, high power, before treatment. Hematoxylin and eosin stain. 
treme hydropic degeneration, swelling of epithelial cells with loss of hornification, and 
ifferentiation of the epithelial layers. 
Fig. 4.—Photomicrograph, medium power, before treatment. Mallory stain. A, Extreme 
ropic degeneration of the epithelium. B, Loss of compactness of fibrocollagen bundles in 
he underlying connective tissue. Mononuclear cell infiltrate replacing fibrocollagen bundles. 
Cc, Remaining fibrocollagen bundles. 


Fig. 5.—Photomicrograph, high power, before treatment, Mallory stain. Degeneration of 
the fibrocollagen bundles of the underlying connective tissue. The fibers are being separated 


lestroyed, due to the extreme edema and mononuclear cell infiltrate. . 
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The microscopic findings before treatment reveal a typical picture 
chronic inflammation of an exudative nature. The extreme fluid infi 
accounts for the gingival enlargement present in four of the six cases studic 


Preliminary Treatment.—<All sources of local irritation, such as debi 
materia alba, stains, and calculus, were eliminated by scaling and polishin 
Pockets, when present, were curetted subgingivally. The occlusion w 
equilibrated to remove any trauma to the teeth which could contribute to t! 
inflammatory reaction as well as inhibit regeneration of tissue. Gingiv: 
massage and toothbrushing were taught, and were performed by the pati 
three times daily after meals. Charters’ and Stillman’s modified methods we 
taught. Petrolatum jelly was applied to the affected areas before retiring an | 
after each massage and brushing. 


Phase 2. Study After Preliminary Treatment 
Four to six weeks after preliminary treatment was instituted, photo- 
graphs and biopsy sections were taken. 
Clinical Examination.—The mucosa and interdental papillae appeared to 
be normal in color, tone, and texture, as shown in Fig. 6, the posttreatment 
photograph of the patient shown in Fig. 1. 


Fig. 6.—After treatment, with application of petrolatum jelly to prevent dehydration. Gingivae 
appear normal, stippled, pink, and firm. 

Microscopic Findings.—The epithelial tissue is normal with a proportional 
increase in the hornified layer. The epithelial pegs are retracted. The cells 
are normal in size, uniformly stained, and there is a clear differentiation of the 
layers. The basement membrane is homogeneous. Hydropic degeneration is 
either completely absent or very limited in extent (Fig. 7, A). 

The connective tissue is more compact and the fibrocollagen bundles are 
more differentiated. There is a decrease in the number of blood vessels and, 
although there is a slight amount of perivascular round-cell infiltration which 
is not generalized, the over-all picture may be considered as a normal one 


(Fig. 7, B). 
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Secondary Treatment.—Home care was continued by the patient, but the 


One to two weeks after this routine was 


stituted, photographs and biopsy sections were taken (I*ig. 8). 


A. B. 

Fig. 7.—A, Photomicrograph, after treatment, high power. Hematoxylin and eosin stain. 
epithelium with clear differentiation of layers. a, Proportionate increase in the 
b, granular cell layer; c, prickle cell layer (basal cell layer not shown). 

B, Photomicrograph, after treatment, medium power. Hematoxylin and eosin stain. 
ormal epithelium, without hydropic degeneration, and compact connective tissue, with 
bsence of chronic inflammation. a, Basement membrane homogeneous; b, Connective tissue 
e compact with more differentiation of fibrocollagen bundles and lack of edema with 


ononuclear cell infiltrate. 


Fig. 8.—Regression, with the removal of the protective action of the application of 
ene jelly. Shows the return of exudative inflammatory reaction. Note interdental 


plila, 
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Phase 3. Regression 
Clinical Examination.—With removal of the protective action of p 


latum jelly, regression occurred. The interdental papilla became deeper 
, reg Pp 


in color and appeared edematous (Fig. 8). 
Microscopic Findings——There is a decrease of the hornified laye 
epithelium with an occasional break. There is fluid between the epith 


Fig. 9A. 


Fig. 9B. 


Fig. 94.—Photomicrograph, high power, after the elimination for one week of the 
protective action of petrolatum jelly. Hematoxylin and eosin stain. A, Hydropic degeneration 
of the epithelium; B, presence of polymorphonuclear neutrophiles and monocytes in epithelium. 
Lack of differentiation of the layers, with loss of hornification. 

Fig. 9B.—Photomicrograph, medium power, after the removal of the protective action of 
petrolatum jelly for one week. Hematoxylin and eosin stain. Subepithelial connective tissue 
shows mononuclear cell infiltrate, vasodilation, similar to before treatment. 
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Differentiation of the epithelial layers is difficult. There are a few 
norphonuelear neutrophils and monocytes present in the epithelial layer. 


opie degeneration is present (Fig. 9,4). 

(he subepithelial connective tissue is congested, edematous, and less com- 
Round-eell infiltration is present. The blood vessels are dilated. The 

collagen fibers show signs of degeneration (Fig. 9,B). 
Examination of patients during the three phases described showed that 
cally and microscopically the findings in the untreated and regressive stages 
similar. There was a change clinically and microscopically to a normal 
ire after preliminary treatment. The use of petrolatum jelly as an anti- 


dration agent appears to be valid. 


Discussion 

[he recognition of mouth breathing as a contributing factor in gingival 

immation is of the utmost importance, for without that knowledge proper 

itment of a permanent nature cannot be instituted. 

It is our responsibility to recognize the causative factors, which include 
sal obstruetion due to nasal deformities, irritation or thickening of the 
ucous membrane of the nose, or bone pathology. In other instances mouth 

habits, such as thumb-sucking, lip biting, tongue thrusting, and fingernail 
biting, are keeping the lips and teeth apart, while abnormal development 
maecroglossia) and abnormal function of the musculature, as seen in pituitary 
deficiency, hyperthyroidism, hypothyroidism, and nerve dysfunction, must be 
considered in other eases. Maloceclusion often plays an important role. Pro- 
truding upper teeth, narrow arch, and high palate of Class II, Division 1 
malocclusion are frequent features. Psychogenic factors may be present. 
When necessary, a consultation with the medical practitioner should be 
arranged, to the end that a permanent cure may be effected. Consultation 
with the dental specialists is of equal importance, as Hasty* reports: ‘‘I have 
in several instances seen complete changes in appearance of the mucous mem- 
brane of the nasal passages after proper orthodontic measures had established 
needed ventilation and drainage.’’ Mucous membranes and gingival tissues 
usually will return to normal if abnormal respiration is eliminated. Leader* 
has demonstrated that mouth breathing eliminates the normal fluctuating 
pressures which force blood from the gingival tissues. Artificial means, such 
as gingival massage, will restore tissue tone. In the upper anterior region, 
Charters’ method of brushing is of great value, although Stillman’s method 
also may be used to great advantage. 

The conservative approach in treatment has been effective in our hands in 
restoring the tissue to normal tone. The influx of fluids produces the edema- 
tous condition and steps should be taken to reduce this liquid content. In 
addition to good prophylaxis, home care, and proper massage, the use of 
fannie acid, 50 per cent, in glycerine applied with cotton under the gingivae 

nd a 5 per cent (hypertonic) salt solution as a mouth rinse has been sug- 
gested by Blass.® 
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A most significant factor producing edematous and swollen gingival +is- 
sues is the drying effect and frictional action brought about by the continu \us 
passage of air over the tissues during respiration. Patients who commo: ly 
practice oral breathing during sleep will report that they awake during ‘he 
night to get a drink of water, thus moistening their tissues artificially. |) y- 
ing, with secondary irritation of the gingivae and oral mucous membranes. »y 
warm air has been seen commonly in mouths of stokers, firemen, bakers, gi: ss 
blowers, foundry workers, and others, according to Miller.” The contin: -d 
passage of air removes the surface moisture and calls into action a physiolc ic 
response by the tissue in an attempt to produce a normal condition from wit »in 
by attracting more moisture from the underlying connective tissue. 

In our experience, it has been found necessary to use a protective cover- 
ing over the tissue to restore it to a complete normal when the mouth breath- 
ing continues. This coating prevents the dehydration of the tissue during oral 
breathing. The most successful agent we have found for this purpose is 
petrolatum jelly. This is applied to the gingival tissues with the index finger, 
using a vertical stroke to insure coverage of the interdental regions. Those 
patients who are mouth breathers only during sleep should apply the jelly 
before retiring. Habitual mouth breathers should apply this material before 
retiring and after each brushing of the teeth and massaging of the gingivae. 
This procedure should be continued until the mouth breathing habit is cor- 
rected. Inflammed gingivae caused by mouth breathing usually can be brought 
to a normal state in four to six weeks, depending on the degree of involvement. 


Conclusion 

Mouth breathing contributes to gingival irritation. This is induced by 
decreased gingival stimulation and dehydration of the tissue. Common causes 
of oral respiration are nasal obstructions, habits, malocclusions, systemic dis- 
turbances, and psychogenic factors. The inflammatory reaction produced by 
mouth breathing is of an exudative nature, as shown in the before-treatment 
and regressive stages of the study. The connective tissue responded by ex- 
treme dilatation of the blood vessels which allow the passage of large amounts 
of fluid into the tissue. Mucous membrane is normally moist. The drying 
effects on the epithelium might possibly produce degeneration and necrosis, 
as well as slough, as an end result. This last result is prevented perhaps by 
the reaction of the underlying connective tissue which supplies the necessary 
moisture. 

In both the before-treatment and regressive phases, large amounts of 
moisture are contained in the epithelial layer. The extreme amount of 
hydropie degeneration shows this to be true. If this reaction is allowed to 
continue, more harmful effects may be produced. There may be degeneration 
of the underlying connective tissue accompanied by breaking up and destruc- 
tion of the fibrocollagen bundles. The progressive increase in the degenera- 
tion of the gingival tissue may cause more severe periodontal disease with 


subsequent loss of teeth. 
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In the treatment of this type of dysfunction, removal of some of the 
ogical factors may necessitate consultation and treatment by medical 
titioners. Pending other corrections, local dental treatment consists of: 
vingival massage and toothbrushing; (2) home care, including the applica- 
of a protective coating of petrolatum jelly; (3) sealing of the teeth; 
subgingival eurettage; and (5) occlusal equilibration. 
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EFFECT OF VITAMIN C ON A SCORBUTIC TYPE GINGIVAL LES!ON 


Report of a Case 


R. Harris, M.D.S.,* anp G. Hurcutson, M.D.S., F.D.S.R.C.S. (ENa.) ,** 
? ? 
SYDNEY, AUSTRALIA 


Introduction 


HE significance of changes in the gingival tissues, unless dramatically 
appearing as in an acute infection or a neoplasm, may be overlooked in 


present conditions in this country. With full employment and a high living 
standard, it is rare that a patient is seen with marked gingival conditions 
which may be definitely diagnosed as scorbutic. The classical picture of 
scurvy—loose teeth, dark red swollen hemorrhagic gingiva, tender or painful 
extremities and joints—is rarely, if ever, seen in general practice, and it has 
been singularly absent in our institutional experience. It was this fact which 
prompted our report. 

That a relationship appears to exist between vitamin C deficiency and the 
repair of tissue has been recognized; hence, the predisposition for scorbutic 
lesions to appear in regions of connective tissue activity. Oral lesions thus 
appear at the gingival margins and the interdental papillae—regions of local 
inflammation. It is most unlikely for signs of the condition to be found in the 
edentulous mouth. Deprivation experiments in human subjects, however, have 
not always resulted in the development of typical oral lesions. The explana- 
tion for this is that such subjects have shown an absence of any noticeable 
degree of inflammation in mouths better cared for than those of the usual 
clinic patient. The importance of any such deficiency, if marked, cannot be 
underestimated when surgical intervention is contemplated. 

Extraoral lesions may be observed, such as hemorrhage into the skin and 
mucosa; the hemorrhages may range from multiple, small, perifollicular zones 
to large ecchymoses having no relation to the amount of trauma. 


*Head, Department of Preventive Dentistry, United Dental Hospital, Sydney. 
**Clinician, Department of Preventive Dentistry, United Dental Hospital, Sydney. 
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The requirements of vitamin C are difficult to determine. It has been 
strated that from a starting point of excellent nutritional status and 
und good health, one may go a long time on a low intake before visible 
itie changes occur. Sherman and Lanford® report an example of such a 
vation experiment. The level of this vitamin in the blood plasma fell to 
in forty-two days and in the white blood cells in 122 days, while visible 
‘toms of seurvy appeared in five to six months. The range considered 
tial for good health is 0.7 mg. per 100 c.c. to 1.40 mg. per 100 c.c. 
"he recommended daily allowances (intake) are 75* mg. for males, and 70* 
10* mg. for females, but it is important to remember that there is a fairly 
exeretion of vitamin C and that the effective amount of vitamin C in 
lasma, after additions to a meal, is dependent upon the original fasting 
If this has been low for a long time, it becomes essential to give large 
lements to the diet before a satisfactory level can be maintained. 


Diagnosis 
The diagnosis of a seorbutie condition has been based upon the presence 
extraoral signs (mentioned previously) and changes in the gingivae. 
The latter are dark red and swollen, the color tending more toward 
purple; these changes are probably due to extravasated blood corpuscles. In 
long-standing eases there may be an anemia, This dark red gingiva shows 
a ready tendeney to bleed and is usually smooth. The teeth in advanced 


cases are loose and the gingivae are detached. Clinical diagnosis is supported 
by low plasma and white cell levels and by both a qualitative and a quantita- 
tive assessment of the patient’s dietary intake. At present, there are no 
absolute figures for the blood levels, but it has been suggested that below 
0.2 mg. per 100 ¢.c. plasma indicates a severe deficiency,’ although Krebs’ 
found that it is unlikely to develop, even where this figure is as low as 0.1 
mg. per 100 ee. plasma. It should be remembered, however, that Crandon 


was referring specifically to surgical subjects. 


Case Report 


The patient, H. E., a slightly built man aged 39 years, was first seen Nov. 16, 1953, 
and appeared undernourished. The only medical history obtainable was that the patient 
was in receipt of a full pension for a pulmonary disorder, which he stated was not 
tubercular, He was, at the time, totally unemployed and lived in poor quarters without 


adequate comfort and in an uninvigorating environment. 


Clinical Examination.—The patient, when first examined, was lethargic and unkempt. 

‘he skin of the face showed multiple small subcutaneous hemorrhages associated with the 
hair follicles. The oral hygiene was poor; the mucosa and gingivae appeared redder than 
normal, Some teeth had been extracted a considerable time previously, and there was 
‘tensive bone loss in the upper left molar, lower left premolar, and lower right molar 
' These figures are from Sherman and Lanford’ and the Food and Nutrition Board, Na- 
a Research Council, Washington, D. C., and represent the amount necessary for saturation, 
Krebs* says, “So long as there is no evidence to support the view that an intake of more 


n ae. daily has beneficial effects, there is no basis for recommending an intake greater 
1 that amount.” 
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; associated with the long-standing periodontitis, The teeth in these regions were 
ily mobile. 
Three distinct and unusual types of lesions of the gingival margins were noted. 

1. Upper left molar and premolar. On the buccal aspect, an extremely hyper- 
mie swelling, which became blue-black toward the gingival margin with a gray 
ecrotic marginal area (Fig. 1). The palatal gingiva was also hyperemic. 

2. Lower left molar and premolar and lower anterior teeth, Small blue-black 
lebs, the largest about 5 mm. in diameter, which bled swiftly and collapsed on 
ressure with an instrument (Fig. 2). 

}. Multiple granulations. Dark pink granulations located at the free margin 
‘£ the gingival papillae at various situations both labial, lingual, and palatal 
Fig. 3). 


Fig. 4. 


Radiographic Examination.—Intraoral radiographic examination revealed extensive 
bone loss in the upper left molar region with an apical granuloma and probable involve- 
ment of the maxillary sinus. This was confirmed by an extraoral radiogram. Other regions 
of the maxilla and mandible showed areas of bone loss, all associated with intensely in- 
flamed tissue (Fig. 4). 

Laboratory Examination.— 

l. Hematologic examination: 

(a) Blood coagulation time, four minutes. 

(b) Hematologic examination for red and white cells was within the normal 
range. 

(c) Wassermann reaction and Kahn flocculation test were both negative. 

(d) Blood sedimentation rate was increased at 20 mm. (normal for males 
0.9 mm.). (Wintrobe) 
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2. Plasma ascorbic acid: 0.26 mg. per 100 c.c. 

3. Urinalysis: Negative. 

4. Biopsy material was obtained from the upper left molar region. Pathologist 
port: (Upper left molar region) “The section shows a cellular, ulcerating hemangioma, 
line of excision does not go beyond the lesion.” (Fig. 5, A.) A section through the 
thelium (Fig. 5, B) shows lack of keratinization and the usual peg formation (noted als 


Orban‘). 
A. 


Fig. 5.—Magnification, «100. 


(See the findings of Orban and his associates,4 who reported in their case ‘‘ [the tissue] 
The inflammatory reaction is acute, 


is rich in polymorphonuclear leucocytes, .. . 
characterised by the presence of a large number of leucocytes in the blood vessels as 


well as in the tissue. The intercellular substance contains few fibres and is infiltrated 


by fluid [edema].’’) 
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Thoma? says there is hyperemia of the papillary vessels and extravasation ©” the 
erythrocytes may dominate the picture. In the more advanced cases there is destri «tion 
of the epithelium by ulceration and secondary infection. Stones refers to the ab-ence 
of collagen fibers and infiltration with inflammatory cells. 


Dietary Analysis.—A seven-day detailed dietary record was instituted immed’ tely 
and revealed the almost total absence of fruit and vegetables, with an average of ty. -nty- 
six slices of white bread per day, often supplemented by biscuits and cake. On in: ii 
the patient stated that the record was a fair sample of his usual diet program for 
months past. It is somewhat similar to the case recorded by Orban‘ in that it has : 
carbohydrate content. 

Therapy.—Commencing Nov. 25, 1953, the patient was given daily ascorbic 
700 mg. orally for three days to obtain saturation, followed by 200 mg. daily for 
weeks. 

Nov. 30, 1953. The small granulations had disappeared and the wound at the 
of biopsy showed all appearance of healing tissue. The oral mucosa and gingiva gen« 
were much paler and the patient appeared more alert than when first seen. 


7.—Magnification, «100. 


Dec. 9, 1953. The perifollicular hemorrhages in the skin had disappeared; the 
mucosa of the mouth was normal in color; the intense hyperemia of the lesion in the upper 
left molar region had subsided; and the gingival tissues as a whole had lost all sign of 
the granulations previously noted (Fig. 6). 

During the therapy a serious attempt was made to influence the patient in the hope 
that an appropriate dietary schedule could be instituted. Although the patient readily 
promised to implement the suggestions, we had very little confidence that the effort could 
be seriously maintained. 

On the second and the third day a vitamin C saturation test of the urine was made 
(Harris and Abbasy?). This test was made six hours after the massive daily dose was 


given, and the results were as follows: 
Second day—36 mg. vitamin C excreted. 
Third day—73 mg. vitamin C excreted. 





EFFECT OF VITAMIN C ON SCORBUTIC TYPE GINGIVAL LESION 399 


yrmally, 50 mg. vitamin C is excreted by the second day and this rather indicates 
xisting deficiency in the vitamin.2 The plasma ascorbic acid had risen to 1 mg. 
c.c, on the third day. 

an. 9, 1954. At this stage appropriate periodontal treatment was instituted. It 
rtant to stress that no local treatment to the gingival condition had been carried out 
isly, 

an. 12, 1954. The patient was referred to the Oral Surgery Department. His upper 
lars were removed, and at the same time a radical antrostomy was effected through 
ning in the alveolus which included the area of the molar socket. An opportunity 
iken for further material for biopsy from that region. Healing was completed and 
t was discharged from the Oral Surgery Department on Feb. 23, 1954. ; 
“Upper left molar region (material re- 


” 


[he pathologist now reported as follows: 
at time of surgical treatment)—Section of chronically inflamed gingival tissue. 


ig. 7, second biopsy.) 
\ reduction in vascularity and an increase in connective tissue is to be noted. 


Comment 


The lesions, though not having all the classical and marked signs of 
vy, had, in fact, certain features closely simulating some of them. There 
ere the dark purplish blebs on the gingiva, perifollicular hemorrhages, very 
plasma level, and an indication of a severe deficiency. However, it was 
ibove the level set by Krebs* and Crandon! as consistent with a clinical diag- 


ne SIS of seurvy. 
It is signifieant, however, that the peculiar lesions described rapidly re- 
solved following specifie therapy and supports our contention that the clinical 


diagnosis of seorbutie gingivitis had a reasonable basis. This was further 
supported by the lack of any sharp rise in the urinary excretion of vitamin C 
until the third day, despite the administration of 700 mg. of ascorbie acid 
daily. 

This case demonstrates the need for thorough investigation of any lesion 
found in the mouth, the correlation of these findings with those elsewhere, and 
adequate laboratory examination. On the basis of these findings, an appro- 
priate therapy ean be instituted which has every prospect of success. It is 
important to note that in eases of prolonged avitaminosis there is danger of a 
regression developing if the patient is unable to cooperate and maintain an 
adequate dietary level for the appropriate nutritional factor. 

Permission to use material presented in this case report was granted by the Super- 
ntendent, United Dental Hospital, Sydney. N.B. Illustrations for the intraoral lesions 
are from Kodachrome originals. 
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Oral Pathology 


FIBROUS DYSPLASIA IN THE UPPER JAW UNDERGOING 
MYXOMATOUS DEGENERATION 


Victorino G. Vintua, D.D.S., M.S.D., MAniua, PHILIPPINES 


USHTON? describes fibrous dysplasia as a condition ‘‘characterized by 

changes in one or many bones which consist in resorption of the spongy 
bone and to some extent of the cortex, and replacement by fibrous tissue of 
the bone and marrow. In this fibrous tissue osteoid and bone and oceasionally 
cartilage can develop; or the fibrous tissue may undergo mucinoid (myxoma- 
tous) degeneration.’’ The present report deals with a case of the monostotic 
type of fibrous dysplasia observed in the upper jaw and shows all the tissue 
changes described above. 

Report of a Case 


A 17-year-old Filipino boy was admitted to a hospital with a complaint of a non- 
painful mass in the right side of the maxilla. The mass was about 3 inches in its longest 
diameter and of about three years’ duration. It started as a small nodule the size of a 
kernal of corn, bony in consistency, nonmovable, and nonpainful. Two years after it was 
noticed, however, the patient experienced slight to moderate headache, usually localized at 
the right temporal region. The patient had no history of recurrent maxillary sinusitis. 
The mass was surgically removed and histologic sections were made of the specimen. 


Histologic Findings.—Fig. 1 is a photomicrograph of a section from the molar region 
of the maxilla showing one marrow space already filled with a highly cellular fibrous tissue 
and another space still containing a yellow marrow. The trabecular bone appears to be 
lamellar or matured bone. Fig. 2 is a photomicrograph of another section, showing in 
higher magnification the fibrous tissue undergoing myxomatous degeneration. The con- 
nective tissue cells are now differentiating into stellate cells, with long processes charac- 
teristic of the cells in the so-called myxoma. The spongy or trabecular bone in this section 
appears to be of the immature type, or nonlamellar, and seems to be undergoing rapid 
formation, as indicated by the presence of a relatively wide osteoid tissue. Fig. 3 shows 
the fibrous tissue in one area in a state of advanced myxomatous degeneration. In other 
areas, the fibrous tissue appears to be not yet affected, but causing resorption of the 
matured bone and replacement of the same by immatured bone. We were unable to ob- 
serve the presence of osteoclasts resorbing the bone in all our sections. In Fig. 4, 4 a 
section in silver staining shows cartilaginous tissue at the fundus of the tooth socket. In Fig. 
4, B a higher magnification of a certain portion of the cartilaginous mass shows a remnant 
of the old bone, which has escaped complete resorption, embedded in the cartilage. It 
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Fig. 1.—Section from molar region of maxilla. A, Area filled with highly cellular fibrous 
tissue; B, area with yellow marrow; mb, matured bone. 

Fig. 2.—Fibrous tissue undergoing myxomatous degeneration. Note connective tissue cells 
transformed into stellate cells with long processes characteristic of the cells of the so-called 
myxoma. itmb, Immatured bone; ost, osteoid tissue. 

; Fig. 3.—Another section: A, area filled with highly cellular fibrous tissue; B, fibrous 
tissue in state of myxomatous degeneration; imb, newly formed immature bone; mb, remnant 


of matured bone undergoing resorption. 
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Fig. 4.—A, Section at fundus of tooth socket. d, Dentine; art, artifact. Dentine was 
separated from cementum, c, during histologic preparation; pdm, periodontal membrane; hs, 
remnant of resorbed matured bone; cr, cartilage tissue. Silver staining. 

B, Higher magnification. Note cartilage cells. hs, Remnant of the matured bone, 
probably a single Haversian system. 


Fig. 5.—Section showing fibrous tissue degenerated into typical myxomatous tissue. 
island of fibrous tissue not yet completely transformed into myxomatous tissue. 
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years that the resorbed old bone in this portion of the jaw has been replaced by cartilag- 
1s tissue, In our observation, it seems that some cells of the periodontal membrane 
sloped into cartilage cells, or chondrocytes. Fig. 5 shows an area of a typical myxom- 
1s tissue. It may be noticed that an island of fibrous tissue which has not yet de- 
erated into a myxomatous tissue is still present in the center of the illustration. Fig. 
{ is a photomicrograph of another section showing the periodontal membrane already in- 
ved in myxomatous degeneration. Fig. 6, B, the same section in low magnification, shows 
extent of the myxomatous degeneration near the anterior portion of the maxilla. 
nants of the trabecular bone and the cortical bone in the palatal side are still present. 
n the foregoing observations, it appears that the lesion started near the anterior re- 
n of the maxilla and gradually extended to the posterior region. As shown, the anterior 
recion is more extensively involved in myxomatous degeneration than the posterior region. 


6 


A. B. 


Fig. 6.—A, Section from incisor region of maxilla showing periodontal membrane already 
involved in myxomatous degeneration. 4d, Dentine; pdm, periodontal membrane; mt, myx- 
omatous tissue; b, bone; g, gingival tissue. 

B, Lower magnification showing extent of myxomatous degeneration in anterior portion 
of maxilla. g, Gingival tissue; cb, cortical bone of the palate; mt, myxomatous tissue. Note 
extensive resorption of the trabecular or spongy bone. 


The changes that took place in the present case appear to consist, first, of 
the replacement of the bone marrow by highly cellular fibrous tissue. Second, 
the fibrous tissue seems to cause resorption of the matured or lamellar bone 
and the replacement of the same by immatured or nonlamellar bone. It could 
not be ascertained whether the replacement follows the same architectural 
pattern of the old bone. Third, for some unknown cause, the fibrous tissue 
undergoes mucinoid or myxomatous degeneration. Fourth, the myxomatous 
tissue appears to cause resorption of the immatured bone and remnants of the 
matured bone which have escaped resorption before. Fifth, to protect itself 
from the advancing myxomatous degeneration, the periodontal membrane 
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forms cartilaginous tissue. This mode of protection, however, seems to be a 
slow process or not so effective, as in some areas the periodontal membrane is 
already involved in myxomatous degeneration. It appears that the cartilage 
is more resistant than the bone to the effect of myxomatous tissue. 


Comment 
Fibrous dysplasia is regarded by some investigators as a developmental 
hyperplasia, the etiology of which is not yet definitely known. At present, it 
seems that there is need for clarification as to whether fibrous dysplasia 
occurring in the jaw and certain jaw lesions currently described as ‘‘ossifying 
fibroma’’ and ‘‘fibro-osteoma’’ are different pathologic entities or simply 
variants of the same condition. Some cases of ossifying fibroma as deseribed 
by Weinmann and Sicher? could hardly be distinguished histologically from 
fibrous dysplasia as reported by Schlumberger.* Other cases of ossifying 
fibroma appear histologically similar to fibro-osteoma as described by Thoma.‘ 
Anderson’ classified ossifying fibroma and fibro-osteoma occurring in the jaws 

under the general heading, fibrous dysplasia. 
Willis® states that there is no such cell as a ‘‘myxoblast’’ distinct from 
a fibroblast. ‘‘Myxomas and myxosarcomas are then merely fibromas and 
fibrosarcomas in which mucin has developed in the intercellular matrix.’’ In 
the classification of neoplasm in the mouth, however, the so-called central and 
peripheral myxomas are included.’ Under this classification, the case re- 
ported here can be regarded as a central myxoma in the upper jaw. The 


findings, however, seem to suggest quite strongly that this is a case of muci- 
noid or myxomatous degeneration of fibrous tissue and not a true or primary 
myxoma. It seems possible that some so-called myxomas found in the jaws 
are not really true neoplasms. 


The author acknowledges the courtesy extended to him by Dr. Jaime E. Laico, Pro- 
fessorial Lecturer of Oral Surgery, College of Dentistry, University of the Philippines, 
who made available the specimen used in this report. 
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CHEILITIS GLANDULARIS APOSTEMATOSA 


eANk G. Everett, D.M.D., M.D.,* anp THomas D. Hotper, B.A., D.M.D.,** 
PoRTLAND, ORE. 


“HEILITIS glandularis apostematosa is a chronic condition of the lower lip 
* in which the lip becomes everted, enlarged, and hardened. On the ex- 
d lower labial vestibular surface are visible numerous red macules, from 
ich droplets of a viscous saliva can be seen to exude (Figs. 1, 2, and 3). 
The macules are the openings of the inflamed and enlarged excretory ducts 
of hyperplastic mucous lip glands, which occasionally can be felt in the body 
of the lower lip on palpation. The viscous secretion of these glands may cause 
the lips to stick together in the morning. 

The condition was first described by Volkmann,' who believed it might 
be of syphilitic origin, but this etiology has not been confirmed by later ob- 
servers.2® Catarrh of the oral mucosae,’~* * heredity,® emotional upsets, and 
excessive exposure to sunshine and wind® have been implicated as causative 
factors; it has also been claimed that this disorder did not occur in the Nordic 
or in colored races.® 

All the eases described in the literature were in adults, and by far most of 
them in men. A purulent exudate from these glands was observed by the 
earlier,’ ? but not by the later,*® reporters. Malignant changes resulting from 
this condition have been observed,®» and Casals® considers it a precancerous 
lesion. It has been reported that the contiguous chin area occasionally de- 
velops an erythema.’ 

No useful, recognized treatment for this disease is known. 

Search of the literature reveals no description or review of this condition 
published in dental journals. 

During the past year we have had occasion to observe three patients 


afflicted with this anomaly. 


) 


Case Reports 


Case 1—The patient, a 41-year-old white man of German descent, was born in 1912 
at Hastings, Nebraska. In 1923, the patient’s family moved to the farming community of 
Torrington, Wyoming, and remained there until 1927, when they took up residence in 
Bayard, Nebraska. In 1936 the patient returned to Torrington, Wyoming, where he lived 
until 1942. In 1942, he went back to Bayard, Nebraska, Since 1947, he has resided in 
Portland, Oregon. 

From early adulthood until he came to Portland, Oregon, in 1947 he earned his living 
by farming. While doing farm work (in Bayard, Nebraska, and especially in Torrington, 
Wyoming) he frequently had been exposed to extremely hot and windy weather and to 
dust storms, Much of the time he had suffered a great deal from chapped and sore lips. 
he patient chewed tobacco and had attempted to relieve this soreness by keeping his lips 


*Associate professor, and head of Department of Periodontia, University of Oregon Dental 
ol, Portland, Oregon. 
**Clinical associate, Department of Periodontia, University of Oregon Dental School. 
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moistened with tobacco juice. This seems to be a popular remedy for this condition in 
some arid and dusty parts of the country.* 

Since coming to Portland, he has been employed as a hook tender in an electric steel 
foundry and has had no further soreness of the lips. He has not chewed tobacco since 
1947. 

The soil in the area of Bayard and Hastings, Nebraska, and more especially Torring- 
ton, Wyoming, is said to contain relatively high amounts of alkali. Portions of the body 
exposed almost daily to winds carrying large amounts of this material as dust and to glar- 
ing sunlight become dry, chapped, and painful. Frequently the lips crack and bleed and 
remain sore for a considerable period of time. 

The patient has had the usual childhood diseases without any unusual sequelae. In 
February, 1951, he was treated by a physician for a suspected ulcer of the stomach, which 
improved rapidly under dietary treatment. At present he rarely has gastric distress, Ex- 
posure to fur or feathers causes attacks of bronchial asthma. A recent physical and 
laboratory examination by his physician yielded essentially negative findings. 

The patient’s mother and father are both living and well. He has five brothers, all 
living and in good health, 

Thickening, hardening, and an ectropion!® could be noted in the patient’s lower lip. 
Posterior to the vermilion zone of the lower Jip an area of vestibular mucosa was visible 
when the mouth was at rest. This area was somewhat lighter pink than the vermilion zone, 
and on its surface there were numerous red macules about 1 mm. or less in diameter, from 
some of which small droplets of a viscous saliva occasionally could be seen exuding (Fig. 
1). The remainder of the lower labial vestibular mucosa, not exposed when the lip was at 
rest, was of a normal color and free from red macules. 

With the exception of the lower lip and gingivae, the tissues of the mouth proper 
and the vestibules appeared to be essentially normal. The patient had no knowledge of, or 
discomfort from, the unusual anomaly of the lower lip. 

Examination of the periodontal tissues showed them to be hyperemic, edematous, and 
slightly hyperplastic. A diagnosis of moderate periodontitis simplex was made and the 
patient was given routine periodontal treatment. There was no evidence of dental caries. 

In order to obtain adequate material for histologic examination, a piece of tissue 1 
em, wide by 3 em. long was excised from the central part of the lip under local anesthesia. 
When the patient was seen again, one week after the biopsy, a small mucocele had formed 
in the area of surgery; it was treated by excision of the transparent top of the lesion and 
healed uneventfully. 


Case 2.—The patient is a 34-year-old white man of Norwegian descent, born in Clear- 
brook, Minnesota, who spent most of his adolescent and adult life farming in the Dakotas, 
where he suffered a great deal from chapped lips due to dust storms and the glaring sun. 
He had only the usual childhood diseases. A recent physical examination yielded negative 
findings. The appearance of his lower lip (Fig. 2) closely resembles that of Case 1; this 
patient was also unaware of the anomaly, He suffers from a mild gingivitis but the rest 
of the oral mucous membrane is free of pathology; particularly is there no smoker’s catarrh 
evident on his palate. The patient admits to smoking and drinking. In view of the ap- 
parent clinical similarity to Case 1 and the difficulty of obtaining the patient’s consent, 
no biopsy was taken in Case 2. 

Case 3.—The patient, a 60-year-old white man of Ukrainian descent, came to our at- 
tention when seeking treatment for a moderate periodontitis simplex. He was born and 
reared near Odessa, Russia, where he lived until he was 18 years old. After the end of 
World War I he lived in Turkey, from whence he emigrated to the United States in 1922. 

*One of us (T. D. H.) was born and raised in a farming community of south central 
Oregon. This is also an arid part of the country, where sunshine, wind, and dust prevail. 
The lower lips of people working in the open often crack, bleed, and even ulcerate. Chewing 


tobacco and moistening the lips with the saliva saturated with tobacco juice was considered 
a popular remedy there, also. 
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ttled in North Dakota and remained there for two and one-half years., after which 


ved to Portland, Oregon, where he has resided since. 

Upon questioning, he stated that from about the ages of 13 to 18 he used to suffer from 
mely sore and chapped lips, particularly in the spring of the year when strong winds 
almost constantly in the country near Odessa where he was residing. During the 
he lived in North Dakota and worked in the open as a railroad hand, he was exposed 


ilar winds which had a like effect on his lips. 


ls Fig. 1.—Case 1. Ectropion of thickened lower lip. Note elevated darker (inflamed) 
orifices of labial glands on the everted vestibular mucosa. 

Fig. 2.—Case 2. 

Fig. 3.—Case 3. 
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There was no evidence of smoker’s catarrh and, except for a moderately severe 
lontitis simplex, the mucosa of his oral cavity appeared to be essentially normal. 


was no active caries. 
Examination of his lower lip revealed a picture (Fig. 3) very similar to the one 


ibed in the preceding two cases. 

The patient-smokes about one package of cigarettes a day. For the past year he has 
med considerable amounts of alcoholic liquors. However, at present he claims to 
liscontinued this abuse. 

He is partially deaf in both ears, and has moderately high blood pressure, There is 
t history of malarial infection contracted in 1917, but this infection is now inactive. 


Kahn test yielded negative results. No abnormalities of the skin were noted and all 


r medical findings in the patient were within normal limits. 


Histopathologic Findings (Case 1) 


The sagittal section of the lower lip extended from the outer edge of the vermilion 
and ineluded part of the everted, changed, vestibular mucosa, the area containing the 
acules (Fig. 4). The epithelium in the vermilion zone appears of uneven thickness. 


Fig. 5.—Vermilion zone showing thin epithelium at left, and epithelial peg formation at 
right In the middle of the section can be seen a cystlike appendage containing what is 


probably sebaceous or hyalin material. 


In some areas it is not more than three or four layers of cells thick and devoid of epithelial 
pegs. Eleidin granules are rare in these areas. In other areas of the vermilion zone the 
epithelium appears of normal thickness with the usual number and size of epithelial pegs, 
with good eleidin formation. Superficial hornification seems heavy in the vermilion zone 
(Fig. 5). In some of the epithelial pegs the basal layer shows melanin and some of the 
pigment also can be seen in the subjacent reticular layer. In one part of the epithelium of 
the vermilion zone there can be seen a cystlike appendage containing material possibly of 
sebaceous or mucous nature. The underlying lamina propria, particularly subjacent to the areas 
of thinned epithelium, shows collagen atrophy, degeneration, and telangiectasis (Fig. 6). 
There is more or less circumscribed subepithelial round-cell infiltration in the more dermal 
part of the specimen. Round-cell infiltration in the rest of the vermilion zone of the 
specimen is slight, but also primarily subepithelial. 

In the everted mucosal part of the specimen, the epithelium appears parakeratotic and 
shows hydropie degeneration and acanthosis (Fig. 7). Here also there is mild subepithelial 





FRANK G. EVERETT AND THOMAS D. HOLDER 


Fig. 6.—Outer part of the vermilion zone. Thin epithelium alternating with epithelium 
of greater thickness. Subjacent to the thin epithelium, the lamina propria shows collagen 
poet of and degeneration. Telangiectasis and mild subepithelial round-cell infiltration are also 
evident. 

Fig. 7.—Everted part of the vestibular mucosa of the lower lip. The epithelium is 
parakeratotic and shows hydropic degeneration and acanthosis. An enlarged excretory duct 
ean be seen at the extreme left. 
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ound-cell infiltration. An enlarged excretory duct of one of the labial glands, cut slightly 
tangentially, shows a thickened epithelial lining and mild subepithelial round-cell in- 
filtration (Fig. 8). Smaller salivary ducts at a greater distance from the surface show 
ttle histologic change. The structure of the deeper-lying labial glands appears essentially 
unchanged, but the amount of gland tissue is increased (Fig. 4). 


Fig. 8.—Enlarged excretory duct cut near the orifice. The epithelial lining appears 
SS There is a moderate amount of subepithelial and perivascular round-cell 
Discussion 

All our patients were white men, which corroborates previous reports of 
the sexual distribution of this condition. The claim that this condition did 
not occur in the Nordic races® does not seem founded, as two of our three 
patients were blond and of Nordic descent. All three gave a history of exces- 
sive exposure to sunshine, wind, and dust; all used tobacco. Their medical 
history, as well as their clinical and laboratory medical examinations, yielded 
essentially negative findings. Serology was negative for syphilis in all our 
cases, 

They all had a moderate degree of gingivitis or periodontitis simplex, but 
no other oral mucosal lesions. The exudate from the inflamed lip gland ducts 
was composed of thick mucus, devoid of purulent material. There was, in all 
three patients, the typical ectropion’® and thickening of the lower lip. None 
of these patients was aware of or bothered by this condition, with the excep- 
tion that each stated that he found his lips were occasionally stuck together 
in the morning. 





412 FRANK G. EVERETT AND THOMAS D. HOLDER 


In interpreting the histologic findings in the light of the history of our 
patients, it seems that the hyperkeratosis and unevenness of the thickness of 
the epithelium of the vermilion zone, as well as the hyalin degeneration, 
telangiectasis in the lamina propria, and subepithelial round-cell infiltration, 
may be explained on the basis of chronic, repeated irritation of a climatic, 
actinic, and chemical nature, with subsequent scarring. This cicatrization ap- 
parently has led to the eversion of the body of the lower lip, thereby exposing a 
zone of vestibular mucosa of the lower lip. This mucosal zone has then been 
exposed to drying by the usual atmospheric conditions, to which this tissue i; 
unaccustomed. It is well known that constant exposure to air may act as an ir- 
ritant to the oral mucosa. In the case of mouth breathers, this results in hyper- 
plastic gingivitis..1 Aftér eversion, this mucosal zone then has had to contend 
also with the aforementioned climatic, actinic, and chemical irritations, lead- 
ing in turn to a mild hyperplasia of the mucous lip glands and, particularly, to 
thickening and inflammation of their excretory ducts. 

The use of tobacco also might well be a contributing factor; the reddened 
excretory ducts somewhat resemble the appearance of such ducts in smoker’s 
eatarrh.'* However, there was no palatal smoker’s catarrh, and, except for a 
moderately severe gingivitis or periodontitis simplex, no other oral mucosal 
lesions were evident in our eases. 

In view of the fact that our patients did not complain of discomfort or 
disfigurement, no treatment was instituted beyond advising them to avoid ir- 
ritants that might cause chapping of the lips and to keep the vermilion zone 


of the lips lubricated with a good lip pomade. It was also suggested that they 
stop using tobacco. Périodontal therapy was performed in the usual manner. 


Summary 

1. Cases of three patients suffering from cheilitis glandularis apostematosa 
are presented. 

2. This chronic condition consists of a syndrome of (a) a disfiguring en- 
largement and ectropion of the lower lip, with certain changes in both the 
epithelium and the lamina propria of the mucosa of the vermilion zone; (b) a 
hyperplasia of the labial mucous glands; and (c) an enlargement and inflam- 
mation of the excretory ducts of these glands. 

3. Case histories and clinical and histologic examinations seem to indicate 
that this anomaly is due primarily to chronic chapping, scarring, and sub- 
sequent eversion of the lower lip. The ectropion, in turn, is followed by irrita- 
tion of the exposed vestibular lip mucosa from the drying effect of the air, 
from actinic rays, air-borne chemicals, and, probably, the repeated contact of 
this tissue with saliva saturated with tobacco juice. 

4. Roentgen therapy and excision of the lesion have been advocated in 
the treatment of this condition, but no consistently successful therapy is 
known.?* In view of the absence of any complaint on the part of our patients, 
we recommended to them the use of a good lip pomade and asked them to stop 
using tobacco. 
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We wish to acknowledge our appreciation for the valuable suggestions we have 
ved in the composition of this paper from Dr. Thomas Fitzpatrick, head of the De- 
nent of Dermatology, University of Oregon Medical School, and from Dr. Jeff Minck- 
ead of the Department of Pathology, University of Oregon Dental School; we also wish 
xpress our gratitude for the aid we have received from Miss Claire Holly in the prep- 
yn of the microscopic specimens and from Mr. Russell F. Culbertson, head of the De- 
1ent of Audio-Visual Aids, University of Orregou Dental School, in the preparation of 


lustrations. 
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THE STERILIZATION OF PULP CANALS 


H. R. Suuivan, D.D.Sc.,* anp M. Jouiy, M.D.S.,** 
SYDNEY, AUSTRALIA 


Introduction 


T HAS. been our practice to use an aqueous solution of ‘‘Monacrin’’ as an 
irrigating and sterilizing agent in root canal therapy. While this drug 
possesses powerful bactericidal properties, it is, nevertheless, known to be in- 
effective against certain organisms’ (such as Pseudomonas aeruginosa) which 
sometimes are found in root canals. 
The following studies were made with the object of finding a suitable 
combination of drugs for the sterilization of root canals. 


Materials and Methods 


Materials —The following drugs were used in various concentrations and 
combinations: (a) Monacrin (5-aminoacridine hydrochloride—Bayer) ; (b) 
Cetavlon (alkyl trimethylammonium bromide—I.C.I.); and (¢) Nipa esters 
(methyl and propyl esters of parahydroxybenzoie acid—Nipa Laboratories, 
London). 


Methods.— 
A. Experiments with Monacrin and Cetavlon: 


I. Twenty-three infected root canals were selected at random. Into 
each canal two paper points were introduced; these were removed after one 
minute, and each point was placed in a tube of sterile broth. Of each pair of 
tubes, one was incubated aerobically and the other anaerobically, in order 
that, of the organisms removed from the root canal, as many as possible might 
be given an opportunity to grow. 

Serial dilutions of aqueous solutions of Monacrin and Cetavlon were pre- 
pared in 2.5 ml. quantities of nutrient broth, so that the range of concentra- 
tions varied from 1:10,000 Monacrin plus 1:125,000 Cetavlon to 1:40,000 
Monacrin plus 1:500,000 Cetavlon. Three drops from each root canal culture 


*Assistant Director, Institute of Dental Research, United Dental Hospital, Sydney, 
Australia, and part-time lecturer in operative dentistry, University of Sydney. 


**Senior lecturer in dentistry, Faculty of Dentistry, University of Sydney, Australia. 
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were added to each of two tubes of each dilution of the drugs, cultures from each 
t eanal thus being incubated in quadruplicate so that all combinations of 
obie and anaerobie conditions of growth might be provided. The tubes were 
amined daily for growth. 

At the end of two days an equal quantity of nutrient broth, containing 

ible strength lecithin and Tween 80,? was added to each tube to neutralize 
e effect of the Monacrin and Cetavlon and to allow the growth of any viable 
canisms. The tubes were then incubated again for two days. 

This experiment was repeated, using strains of organisms believed to be 

sistant to these drugs, namely, Candida albicans (three strains), Pseudomonas 
wruginosa (four strains), and Proteus vulgaris (two strains). 

II. “Gutter” plates were prepared by removing strips of agar 10 mm. wide 
along the diameter of blood agar plates. The gutters so formed were filled 
with agar containing 7 per cent blood, 1:1,200 Monacrin, and 1:15,000 Cetav- 
lon. Thirty samples of saliva then were streaked across the plates at right 
angles to the gutter, five samples on each plate. The plates were examined 
for growth after two days’ incubation. This experiment was carried out also 
with the strains of resistant organisms mentioned previously. 


III. Nutrient agar plates were prepared containing 1:1,200 Monacrin and 
|:15,000 Cetavlon. Thirty samples of saliva and twelve strains of resistant 
organisms were plated out and examined for growth after two days’ ineuba- 
tion. 

[V. A sterile disk of absorbent paper, 9 mm. in diameter, was placed in 
the center of each of a series of dried blood agar plates. One drop of a solu- 
tion containing 1:400 Monacrin and 1:5,000 Cetavlon was placed on each disk 
and allowed to dry. Loopfuls of 100 samples of saliva then were streaked 
radially on the plates, starting at the edge of the disk and moving outward, 
eight samples on each plate. The plates were incubated for twenty-four hours 
and then examined for zones of inhibition. 

B. Experiments with a neutral solution of Monacrin, Cetavlon, and Nipa 
esters: 

I. A stock solution containing 1:400 Monacrin, 1:500 Cetavlon, 1:500 
methyl Nipa ester, and 1:2,000 propyl Nipa ester was titrated to a pH of 6.5 
with N/10 NaOH and sterilized by boiling. The following series of dilutions 
were made in broth as in the first experiment : 


erties 2 Series 3 
1,600 1:3,200 


Series 1 S 
Monacrin 1:800 1s: 
Cetavlon 1:1,000 1:2,000 1:4,000 
Methyl Nipa ester 1:1,000 1:2,000 1:4,000 
Propyl Nipa ester 1:4,000 1:8,000 1:16,000 
Strains of resistant organisms (five of C. albicans, two of P. vulgaris, and five 
of Ps. aeruginosa) were used as test organisms. After two days’ incubation, 
samples of the broth dilutions were both plated out on glucose agar and 
inoculated into lecithin broth. After a further ineubation of two days, they 


were examined for growth. 
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II. ‘‘Gutter’’ plates were prepared as described previously, using 1 :1,200 
Monacrin, 1:1,500 Cetavlon, 1:1,500 methyl Nipa ester, and 1:6,000 propyl 
Nipa ester. The resistant strains mentioned previously were used as test 
organisms. 

III. Nutrient agar plates were made containing the same concentrations 
of the drugs as were incorporated in the gutter plates. Three strains of Ps. 
aeruginosa, two of P. vulgaris, two of C. albicans, three of oral staphylococci, 
and four samples of saliva were plated out on the agar and the plates 
examined for growth after two days’ incubation. 


Results 


A. Monacrin and Cetavlon.—I. Broth tubes: It was found that dilutions of 
1:20,000 Monacrin plus 1:250,000 Cetavlon in broth were able to destroy all 
organisms added from the cultures of the twenty-three root canals. At con- 
centrations of 1:40,000 Monacrin plus 1:500,000 Cetavlon, some organisms 
were able to grow. 

Of the organisms known to be resistant, all strains of Ps. aeruginosa grew 
in concentrations of 1:20,000 Monacrin plus 1:250,000 Cetavlon. One of the 
three strains of C. albicans and one of two strains of P. vulgaris also were able 
to remain viable in this concentration. 

II. “Gutter” plates: All samples of saliva streaked on gutter plates con- 
taining 1:1,200 Monacrin and 1:15,000 Cetavlon were strongly inhibited at the 
site of the ‘‘gutter.’’ Likewise, all strains of P. vulgaris and C. albicans were 
inhibited, but the zones of inhibition in the latter were not so extensive. Two 
of the four strains of Ps. aeruginosa were not inhibited. 

III. Nutrient agar plates: All samples of saliva streaked on the medium 
containing 1:1,200 Monacrin and 1:15,000 Cetavlon failed to yield growth. 
The strains of P. vulgaris also were inhibited but not those of Ps. aeruginosa. 
There was scanty growth at the site of the inoculum of three of the six strains 
of the Candida albicans used. 

IV. Absorbent disks: All of the 100 samples of saliva showed definite, but 
slight, inhibition by one drop of 1:400 Monacrin and 1:5,000 Cetavlon. It was 
considered that lack of diffusion of the drug was responsible for the narrow 
zones of inhibition. 


B. Monacrin, Cetavlon, and Nipa esters—I. Broth tubes: All strains of 
Ps. aeruginosa, P. vulgaris, and C. albicans were inhibited by dilutions of 
1:3,200 Monacrin, 1:4,000 Cetavlon, 1:4,000 methyl Nipa ester, and 1:16,000 
propyl Nipa ester in broth. A slight colloidal precipitate was formed on the 
addition of the sterilizing agents to the broth; therefore, tests for growth were 
carried out both on glucose agar and in lecithin broth. 

II. “Gutter” plates: All strains streaked on the gutter plates containing 
1:1,200 Monacrin, 1:1,500 Cetavlon, 1:1,500 methyl Nipa ester, and 1:6,000 
propyl Nipa ester were inhibited. 

III. Nutrient agar plates: All strains plated on this medium failed to grow. 
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STERILIZATION OF PULP CANALS 


Discussion 
Since the advent of antibiotics, it has become common practice to use 
these substances, either singly or in combination, as agents for sterilization 
ulp canals. It quickly became obvious that, because of the specificity of 
se materials, combinations of two or more were necessary to inhibit the 
»wth of organisms which are found in pulp canals. For example, Tulacek 
Tilden® found that of fifty-one cultures of oral microorganisms, six 
strains of streptococci and seven strains of lactobacilli were resistant to peni- 
cillin or streptomycin, or both. Ostrander and others* concluded that peni- 
illin alone was not a satisfactory drug, because of the wide prevalence of 
penicillin-resistant organisms, and Grossman® reported the occurrence of 7 
per cent of penicillin-resistant organisms in a series of some 200 infected pulp- 
less teeth. 
Attempts were then made to find an ideal combination of drugs which 
ild be effective against all microorganisms commonly occurring in root 
canals. Seltzer and Bender® suggested adding chloramphenicol and some 
fungicide to mixtures of penicillin and streptomycin. They’ also stated that 
only tyrothricin or Soluthrican were suitable for destroying C. albicans. 
Seltzer, Bender, and Christian® recommended the use of Octimet, a quaternary 
ammonium type of wetting agent, as capable of preventing the growth of 
enterococci and fungi; however, there were indications that this substance 
caused periapical irritation. 
Grossman® *° has recommended a polyantibiotic paste containing peni- 


cillin, bacitracin, streptomycin, and sodium caprylate suspended in a silicone 
vehicle. This is the most commonly used combination of antibiotics in present- 


day practice. 

While it is desirable to attain rapid sterilization of infected root canals, 
it may not be wise to do so by the use of such a group of lifesaving drugs as 
suggested by Grossman. The possibility of two undesirable side effects must 
be considered. First, the routine use of these drugs would almost certainly 
add to the ever-increasing number of resistant strains of organisms and, 
second, the possibility exists of sensitizing the patient to one or more of these 
substances because of their contact with the periapical tissues. As Slack” 
rightly points out, both these possibilities are mere conjectures and so far it 
has not been shown that any antibiotic-resistant organism from treated root 
canals has been the cause of serious damage elsewhere in the body. However, 
observations such as those made by Bibby,’* that the number of oral strains 
of penicillin-resistant staphylococci increased in five years from 15 per cent 
to 70 per cent, tend to make one cautious toward the indiscriminate use of 
antibioties. 

The work of Meleney and Johnson" points to the necessity for determin- 
ing the sensitivity of organisms to the antibiotics prior to the institution of 
therapy. This is something which is rarely, if ever, done in dental practice in 
relation to root canal treatment. It is also interesting to note that they label 
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Ps. aeruginosa as resistant to penicillin, bacitracin, and streptomycin. Thus, 
in Grossman’s combination no provision is made for combating this organism, 
with the possible exception of the effect of the weakly reacting sodium caprylate. 

If it were possible to sterilize root canals without exposing the organisms 
to the action of intradental antibiotics, it surely would be far preferable. It 
was with this end in view that the experiments described were carried out. 

Burket,'* Grossman and Christian,’> and Slack" have all made surveys of 
the types of organisms to be found in infected root canals. Using this informa- 
tion and a knowledge of the antibacterial properties of different drugs, it was 
decided to test the efficacy of combinations of Monacrin, Cetavlon, and Nipa 
esters. Monacrin is a powerfu! antibacterial agent which inhibits the growth 
of a wide range of both gram-positive and gram-negative organisms. However, 
it is not effective against Ps. aeruginosa and is only weakly effective against 
P. vulgaris and C. albicans. Cetavlon, a quaternary ammonium salt, and the 
methyl and propyl esters of parahydroxybenzoic acid were selected as drugs 
likely to be capable of destroying these resistant organisms. 

The first series of experiments was carried out with only Monacrin and 
Cetavlon in low concentrations. Dilutions up to 1:20,000 Monacrin and 
1:250,000 Cetavlon gave satisfactory results with samples of saliva and cul- 
tures from root canals. However, this combination of drugs could not destroy 
all strains of C. albicans and Ps. aeruginosa under the conditions of the experi- 
ment. 

A second series of experiments was then devised in which a combination 
of the methyl and propyl! esters of parahydroxybenzoic acid was added to the 
Monacrin and the concentration of Cetavlon was increased. Provided the 
reaction of this mixture was maintained at pH 6.5 to 7.0, this combination of 
drugs was satisfactory under all tested conditions. 

We suggest, therefore, that a combination of 0.25 per cent Monacrin, 0.2 
per cent Cetavlon, 0.2 per cent methyl parahydroxybenzoate, and 0.05 per 
cent propyl parahydroxybenzoate at pH 6.5 will prove a satisfactory solution 
for both irrigation and sterilization of infected root canals. The following 
technique is recommended: A meticulous mechanical cleansing of the pulp 
canal is carried out. Three milliliters of the solution are drawn up into an 
all-glass syringe. The canal is then irrigated gently. Since the volume of the 
largest pulp canal of an anterior tooth is approximately 0.022 ml.’* this 
represents a replacement of the solution some 150 times. The canal is left 
flooded with the solution and a sterile paper point moistened with the solution 
is introduced into the canal. The opening into the pulp chamber is now dried 
with a pledget of cotton and an inner seal of gutta-percha and an outer seal 
of cement placed in the tooth. Saline irrigations are not used except prior to 
the introduction of a paper point for the purpose of a sterility test. The 
reason for this is that the effectiveness of Cetavlon against Ps. aeruginosa can 
be lessened by certain concentrations of inorganic salts, This technique is now 
being used routinely and reports of its use will be published later. 
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Summary 


A solution containing 0.25 per cent Monacrin, 0.2 per cent Cetavlon, 0.2 
» cent methyl parahydroxybenzoate, and 0.05 per cent propyl parahydroxy- 
nzoate at pH 6.5 is recommended for use in sterilization of pulp canals, as 
ubstitute for combinations of antibiotics. 


We wish to acknowledge the ready assistance given by Mr. 8. E. Wright, M.Sc., 
Pharm., A.R.I.C., Senior Lecturer in Pharmacy, University of Sydney, during the 
ying out of this work. 
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CHANGE OF VOLUME OF THE MAXILLARY SINUS OF THE DOG 
AFTER EXTRACTION OF ADJACENT TEETH* 


Marvin Davin Rosen, D.D.S., M.S., anp Bernarp G. Sarnat, M.D., D.DS., 
Cuicago, ILL. 


Introduction and Purpose 


T HAS been reported that in the human being the maxillary sinus may either 
decrease’ or increase? in size after extraction of the maxillary teeth. Because 
of these conflicting statements, an investigation was undertaken to determine the 
change in volume of the maxillary sinus of the adult dog after the extraction of 
teeth adjacent to the maxillary sinus. 

In a previous report® it was determined by means of metallic casts that 
there was no significant difference in the volumes of the right and left maxillary 
sinuses of dogs. In this work, the plan was to compare the volumes of the left 
and right maxillary antra in dogs in whom teeth adjacent to the left maxillary 
sinus had been extracted. The antrum of the unoperated side served as a 
control for the one adjacent to the site of extraction. This method offered only 
one opportunity to make a cast of each sinus. No such study was found in a 
review of the literature. 


Brief Description of the Gross Anatomy of the Maxillary Sinus of the Dog 


The maxillary sinus of the dog is essentially a deep depression of the nasal 
surface of the maxilla. The maxilla forms the dorsal, lateral, and ventral walls 
of the sinus. The medial wall is formed anteriorly and for most of its extent 
by the lateral lamina of the ethmoid bone.* The posterior part of the medial 
wall of the antrum is formed by the vertical plate of the palatine bone. Its 
opening, the ostium, is large and oval, with the long axis situated vertically and 
at the anteromedial end of the sinus. The roof and the floor of the sinus diverge 
dorsally and ventrally behind the confines of this opening. The medial and 
lateral walls diverge also to a lesser amount. All the walls meet posteriorly in a 


From the Department of Oral and Maxillofacial Surgery, College of Dentistry, and De- 
partment of Surgery (Plastic), College of Medicine, University of Illinois, Chicago. 

This investigation was supported in part by a research grant from the National Insti- 
tutes of Health, U. S. Public Health Service, and by a grant from the Graduate College 
Research Board of the University of Illinois. We are indebted to Mr. William M. Winn for 
the photographs. 
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inded fundus. The antrum is superior to the maxillary third and fourth 
emolars and the first molar. Measurements of a normal antrum in the adult 


y are as follows: 








Height Width 
(mm. ) ¢mm. ) 
20 10 
rs 22 5 
n and Sarnat3 23 9.5 








Brief Gross Description of the Maxillary Dentition of the Dog 


Each quadrant of the dog’s dentition is composed of three incisors, one 
ine, four premolars, and two molars in the maxillary (Fig. 1) and an addi- 
mal molar in the mandibular quadrants. Thus, the dental formula for the 
per and lower quadrants is written as follows: I 3/3, C 1/1, PM 4/4, M 2/3. 


Fig. 1.—Photograph of occlusal view of maxillary a of normal dog, No. 9. I (4 *%), 
C entral, medial, and lateral incisors; C, canine; PM 2,44), first, second, third, and 
rth premolars; M (?/-*), first and second molars. 


The maxillary incisors have single roots flattened mesiodistally. The canine 
has a single root which curves distally, is oval in cross section, and is the largest 
in all dimensions. The first premolar has a single root. The second and tliird 
premolars have two roots each, situated mesiodistally in relation to one another. 
All of these roots are circular in cross section. The maxillary fourth premolar 
and first and second molars each have three roots essentially round in cross 
section. Their roots are situated as follows: two buccally (one mesially and one 
distally) and one palatally opposite the mesiobuceal root in the fourth premolar 
and approximately equidistant between the two buccal roots in the molars form- 


ing a triangle. 
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Material and Methods 
Ten young, adult, apparently normal, mongrel dogs with complete dentitions 
were selected at random from the general animal hospital supply without regard 
to sex or breed. The dog was selected for this experiment because it was readily 
available and had a maxillary sinus of sufficient size to facilitate the contemplated 


casting procedure. 


Fig. 2.—Radiographs of skull of operated dog, No. 15, with casts reseated. The left 
maxillary third and fourth premolars and first and second molars were extracted twelve 
months before death. At post mortem the volume of the left maxillary sinus was determined 
to be 1.7 c.c., and that of the right maxillary sinus was 1.3 c.c. A, Lateral view of un- 
operated right half of skull; B, lateral view of operated left half of skull; C, dorsoventral 
view; r, cast of right maxillary sinus; l, cast of left maxillary sinus. Note that the upper 
central incisors are absent. These were removed in order to facilitate a midsagittal sectioning 


of the skull. 
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General anesthesia was used for the dental extractions. This was obtained 

- injecting an aqueous solution containing 0.06 Gm. morphine sulfate sub- 
utaneously and by injecting, one-half to one hour later, 0.33 ¢.c. of a 3 per cent 
ntobarbital sodium solution per pound of body weight intraperitoneally. 
‘his was supplemented with a local infiltration of approximately 2 to 3 e¢.c. of 
per cent procaine hydrochloride with epinephrine 1:50,000 solution to aid in 
mostasis and to obtund more profoundly reflexes arising in the periosteum of 

» maxilla. Either all or only certain maxillary teeth on the left side were 
extracted (Fig. 2, Table I). All multirooted teeth were sectioned by means of 
not only a Carborundum disk but also a chisel and mallet prior to removal. 
Care was taken to minimize trauma at all times and not to destroy the buccal 
plate of the alveolar process. The individual roots were then loosened with 
the use of a straight elevator and delivered by means of a forceps. After the 
removal of the teeth, a buccal mucoperiosteal flap was elevated and brought 
over the alveolar wound as much as was possible and closed with 000 chromic 
cut sutures. The animals were fed the standard hospital dog ration which con- 
sisted of a mixture of Purina Dog Kibbled Meal (one part), Miller’s Puppy 
Meal (two parts), and freshly ground horse meat (one part). Six to twelve 


months later these animals were sacrificed (Table I). 


TABLE I. A COMPARISON OF THE VOLUMES OF THE LEFT AND RIGHT MAXILLARY SINUSES 
IN THE Dog AFTER EXTRACTION OF TEETH ADJACENT TO THE LEFT MAXILLARY SINUS 








DIFFERENCE 
POSTOPERA- | _ OF LEFT PER CENT 
| TEETH EXTRACTED TIVE VOLUME OF MAXILLARY FROM LEFT DIF- 


| rrr al * 
ANIMAL | FROM MAXILLARY | SURVIVAL ___ SINUS (C.C.) RIGHT FERS FROM 


NUMBER | LEFT QUADRANT (MONTHS ) LEFT | RIGHT (C.C.) RIGHT 
PM 3,4; 12 1.69 : +0.36 +27.1 
PM 3,4; 2.53 +0.44 +21.1 
PM 3,4; 1.93 +0.31 +19.1 
PM 3,4; 2.09 +0.22 +10.7 
ALL 1.76 +0.14 +8.6 
PM 3,4; 1.80 +0.12 +7.1 
1.88 +0.12 +6.8 
2.70 +0.02 +0.7 
2.27 —0.05 —2.2 
1.44 —0.07 —4.6 


*As derived from weight of cast and specific gravity of the metal. 
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All the animals were exsanguinated and decapitated immediately after 
death, their cranial contents were macerated, and the heads were fixed in 10 per 
cent Formalin. After complete fixation, the heads were sectioned in the mid- 
sagittal plane with a band saw (Fig. 3, A). In order to facilitate this procedure, 
it was necessary to extract both upper central incisors (Fig. 2, C). The ostium 
of each half was exposed by dissection (Fig. 3, B). The specimens were rinsed 
in water and the sinuses flushed to remove any debris. The sectioned heads were 
then allowed to dry at room temperature until drops of moisture no longer could 
be recovered from the antra by vibration. Handy and Harman low fusing 
mental type ‘‘D’’ at approximately 95° C. was then cast into each maxillary 
sinus via its normal ostium. This metal was selected because its casting range 
was below the boiling point of water. Thus, it was possible to avoid pitting of 





a 
< 
Z 
=} 
< 
RN 
a 
4 
< 
Zz 
io] 
& 
a 
a 
Z 
< 
Z 
<3 
RQ 
i) 
me 
Qa 
— 
> 
< 
a 
Z 
— 
> 
fo] 
< 
a 





*90Bj1NS 
7B } . $ a3s . : 2) ‘wm *][B19}8 
soyiejul ‘O ‘ esoBjuns ‘ox ns [ea9ze"T ‘py *“Cpeuruy4s} sem 4sBO uM 78 [@A9][) WnTyWso ‘o ‘!a0;1038s0d ‘d * Bypeul I 781 


‘Dl :40lse}uUy ‘BD ; a ‘ON ‘Sop peyessdo jo sosnuys Aj xBul 3jJe] pue yySTI Jo szysvo Jo sydeis0};04Ud—'h “S1a 
‘snus Arel[[xXBuL uy peyBeser (9) 4YSBO POUT} ‘oO ‘eyeurqin} e1ppyut jo Sut 
2 QPBUIqAN} AOJuezJUT JO [BAOUIAI JazJBv pesodxe snus Auely[xeul Jo (0) wintyso ‘gq +: snus Areyrxeur jo uiny3so O + ayBUTquny 

‘eyeUulqun} JOJJeyuy “7 ‘:BssOJ [YsvU JO |[VBM ]Blo}yeT ‘y “Sop jo pwoy jo JTey Ws Jo qoodse [eIpew—'s “314 
‘y Sa § ‘Sa 


inferior 


surface; OC, 


medial 


surface ye oF 


A, Lateral 


4 


= Vi Casetie vs aR tte eeeeke ENE ORE 


} 
ie 
uw 


ostium (level at which 


oO, 


»sterior ; 


MAXILLARY SINUS OF DOG AFTER EXTRACTION OF ADJACENT TEETH 425 


‘he eastings which might result from the vaporization of any moisture present 
| the maxillary sinuses. The cast (Fig. 4) was delivered by removal of the 

medial wall of the sinus and the excess metal was trimmed at the level of the 
tium (Fig. 4, B and C). From these casts, by means of their weights and 
he specifie gravity of the metal (9.58), the volumes of the sinuses were deter- 
ned. The easts were reseated in all specimens (Fig. 3, C), and lateral- (Fig. 
A and B) and dorsoventral-view (Fig. 2, C) radiographs were taken. 

Those dimensional changes resulting from fixation with Formalin, drying 
in air, use of metal for the cast, and determination of the level of the ostium 
may have contributed to a final inaccuracy in each measurement. All specimens 
were treated similarly, and special effort was expended to prepare both halves of 
each head in an identical manner. 


Findings 
It was found that in two of the dogs in whom the maxillary teeth were 


extracted, the volumes of the left and right maxillary sinuses differed by less 
than 3 per cent (Table I, Nos. 13 and 20). In the remaining eight dogs, the 


Percentage Difference in the 
Volumes of the Left and Right Maxillary Sinuses in the Dog 








L. &F 2 Right 
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teeth extracted 
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_ Fig. 5.—Graph illustrating percentage difference in the volume of the left and right 
maxillary sinuses in normal dogs and those with left maxillary teeth extracted. Note 
_ —= to the left of maxillary sinus volume in the dogs whose maxillary teeth had been 
extracted. 


differences ranged from 4.6 per cent to 27.1 per cent. In seven of these eight 
dogs, the maxillary sinus was larger on the left side, from which the teeth were 
extracted (No. 17, 6.8 per cent; No. 18, 7.1 per cent; No. 11, 8.6 per cent; No. 19, 
10.7 per cent; No. 14, 19.1 per cent; No. 16, 21.1 per cent; and No. 15, 27.1 
per cent). In only one animal was the maxillary sinus larger by more than 3 
per cent on the unoperated right side (No. 12, 4.6 per cent). The lateral and 
dorsoventral radiographs made of all specimens, with their casts reseated, were 
not adequate to determine volumetric changes. 

The percentage difference in volume between the left and right maxillary 
sinuses was plotted for each of ten normal dogs* and the ten dogs whose left 
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maxillary teeth were extracted (Fig. 5). Note the shift to the left, designating 
increased left maxillary sinus volume in the dogs who had their left maxillary 
teeth extracted. 

The information in Table I was also evaluated statistically.* Each pair of 
sinuses, right and left, was considered as a sample. As such, it gave an estimate 
of the mean and the variance of the universe. From the ten pairs, a joint estimate 
for each of the two distributions (extracted and nonextracted) was obtained. 
The variance of the two distributions was then analysed (by analysis of variance ) 
and significance was determined by the F ratio (variance ratio). This involved 
the null hypothesis that the two distributions were drawn from the same universe. 
The probability derived from the F ratio referred to this hypothesis. 


Results were as follows: 


For the samples, F = —> 7.739 


o7 
For P = 0.05, the significance level is 3.18 
(N = 10 —1 degree of freedom). 

For P = 0.01, the significance level is 5.35 

Thus, the result, F — 7.739, means that the probability that the two were 
drawn from the same universe was less than 0.01. In other words, there was a 
significant difference in volume between the left and right maxillary sinuses. 

The pairs were used separately, rather than pooled, in order to assure that 
the difference in size would not affect the results. For a check, the differences in 
volume were analysed in a somewhat similar fashion. Here the F ratio was 
7.36, or essentially the same, and highly significant. 


Discussion 


The growth and development of a living organism result from an interaction 
of genetic and environmental influences. The physiologic stability of the com- 
ponents of the adult organism is the result of many interrelated factors, 
prominent among which is the normal functional use of each component organ. 
The general hypertrophic effects of excessive use or the atrophic effects of 
disuse of an organ are well recognized. Modifications in the functions of a 
part are reflected in alterations in the form of that part. This principle as 
applied to bone has become known as Wolff’s law, which states that all changes 
in the function of a bone are attended by definite alterations in its internal 
and external structure. 

The functional use of the dentition in mastication is accompanied by the 
production of forees which are brought to bear upon that which is being 
masticated and’ which, in turn, react upon the dentition and its supporting 
structures. In order to maintain these reactive forces within physiologic limits, 
the maxilla and its cranial attachments are utilized in such a manner as to spread 
and thereby diffuse and reduce the forces exerted upon the dentition. In the 
maxilla, masticatory forces are transmitted from the teeth to the alveolar process 
via the periodontal membrane. The alveolar process transmits these forces in 


*By Everett C. Olson, University of Chicago. 





MAXILLARY SINUS OF DOG AFTER EXTRACTION OF ADJACENT TEETH 427 


) principal directions. The palatine process of the maxilla receives part of 
forees and transmits them transversely to the palatine process of the maxilla 
the opposite side. The remainder of the force is transmitted and dissipated 
the facial surface of the maxilla to the cranium and its vault by three buttres- 

(frontomaxillary, zygomaticomaxillary, and pterygomaxillary) .? 

The maxillary sinus occupies the interval between the palatine process of 

maxilla and the facial surface of this bone, and is situated at the base of the 

eolar process. Thus, it lies at the crossroads, as it were, of the pathway of 
rees from the teeth as they are transmitted to the cranium, and away from 
ir site of origin. 

The extraction of maxillary teeth in this region serves to reduce the func- 

mal forees transmitted along the trajectories enumerated previously. The 
alveolar process is dependent upon the presence of teeth, regardless of whether 
or not they are active in mastication.** After the extraction of teeth, the 
normal rate of resorption in the alveolar process continues, but the rate of 
apposition of bone is reduced as a consequence of the absence of functional 
stimulation. The result is a net reduction in the mass of the alveolar process. 

This sequence of events occurs along all the bony pathways concerned with 
the distribution of masticatory stresses. At least two modifying factors also 
operate. The first is distance. The greater the distance from the site of original 
masticatory stresses, the less the effect their variation will have on the bony 
architecture. Second, at these more distant sites other stresses, such as those 
resulting from origins or insertions of muscles, are encountered. Variations in 
masticatory stresses could affect the architecture of the more distant sites maxi- 
mally, therefore, only by that percentage of the total forces that they contribute. 
The floor of the maxillary sinus is in intimate relation to the teeth. It is so 
situated that the forees of occlusal action are still powerful at its site, and can 
still affect its architecture. In addition to this, much of the walls of the antrum, 
and especially the region of its floor, are devoid of muscular attachment. Thus, 
the masticatory forces contribute most of the functional forces transmitted by 
this region. After the extraction of maxillary teeth the sinus is bounded by 
walls in which the funetional forces are reduced, and therefore by walls wherein 
bulk is redueed. The reduction in bulk of the walls contributes to the enlarge- 
ment of the sinus. 

The site of maximum enlargement of the maxillary sinus is probably at its 
floor, since this region is most closely associated with the functional changes in 
the dentition. A somewhat lesser effect is probably found in the external wall 
of the sinus. It was not possible in this investigation, however, to determine with 
any accuracy the specific sites of change of form. The radiographic material 
did not lend itself to accurate study of changes in either volume or form. 

In the human being the maxillary sinus is often in intimate relation to the 
maxillary teeth, the roots of which invaginate into the sinus. These intrasinus 
projections are often associated with concomitant ridges that cross the sinus and 
may even form septa in the sinuses. The removal of these teeth and the resorp- 
tion of their supporting bony invaginations could contribute to an enlargement 
of the sinus. In the dog the roots of the maxillary teeth most closely associated 
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with the antrum do not intrude upon the sinus in this manner, even in the 
largest antra. It must be assumed, therefore, that the sinus floor and possibly 
its lateral wall were resorbed and the enlarged sinus occurred because of a 
general change in the functional pattern of the bone and not because teeth 
projected into the antrum. In a study of roentgenographs of a patient born 
without teeth or tooth buds it was of interest to note the extremely fragile ap- 
pearance of the facial skeleton and the very high degree of pneumatization. All 
sinuses were extensive and were contained within very thin walls.’ 

The continuous eruption of teeth (accompanied by their supporting bone) 
which are without antagonists suggests an alternate investigation in which the 
influence of the extraction of mandibular teeth upon the opposing maxillary 
teeth and volume of the maxillary sinus may be studied. 


Clinical Application 


Surgical preparation of the jaws in the human being prior to the construe- 
tion of artificial full dentures is a frequent need. Occasionally a maxillary tuber- 
osity is encountered in which alveolectomy is indicated, but in which a large 
antrum has resulted in such thinning of the tuberosity wall that surgical corree- 
tion is not advisable. The results of this investigation suggest that alveolectomy 
should be performed preferably at the time of extraction rather than at a later 
date. The loss of maxillary posterior teeth many years before the need for a 
complete artificial denture may allow for excessive pneumatization of the maxil- 


lary tuberosity by the antrum if the correction is left until the later date. 


Summary and Conclusions 


The purpose of this investigation was to compare the volumes of the left 
and right maxillary sinuses in the dog after extraction of teeth adjacent to the 
left maxillary sinus. 

In ten normal adult dogs with complete dentitions, the upper left third and 
fourth premolars and first and second molars were extracted in seven, and the 
entire superior left quadrant of teeth in the other three. These dogs were 
sacrificed six to twelve months later and their heads immediately severed, fixed, 
and sectioned in the midsagittal plane. Then a low fusing-point metal was 
poured into the maxillary sinus of each half via its exposed ostium. The casts 
were then delivered by removal of the medial wall of the sinus and the excess was 
trimmed at the level of the ostium. From these casts, by means of their weight 
and the specific gravity of the metal, the volumes of the sinuses were determined. 

It was found that in two of the experimental dogs the volumes of the left 
and right maxillary sinuses differed by less than 3 per cent (Table I). In the 
other eight dogs the differences ranged from 4.6 per cent to 27.1 per cent. In 
seven of these eight animals the maxillary sinus was larger on the left side, from 
which the teeth were extracted (6.8, 7.1, 8.6, 10.7, 19.1, 21.1, and 27.1 per cent). 
In only one animal was the maxillary sinus larger by more than 3 per cent 
on the unoperated side (4.6 per cent). 
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From this limited preliminary study, it was concluded that the extraction 
teeth adjacent to the maxillary sinus caused it to increase in size. The 
ossible mode of action was discussed. 
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IMPLANTS 


A Review of Research, as Regards Tissue Reaction to Metal, 
Plastic, and Dental Implants 


JOSEPH S. Brenstock, B.S., D.D.S.,* Brookuiyn, N. Y. 


HE history of implants is an old one. For many years, man has attempted 

to replace missing parts of bone with bone grafts or metals. This article 
deals with the struggle and search by medical science to find suitable ma- 
terials to repair surgically the defects of the body, particularly those of the 
bones. In the early 1900’s, bone defects of the skull were closed with dif- 
ferent metals, but almost invariably these implants failed. Only the noble 
metals gave any chance of success. Then, in the period of the late 1930’s, 
technicological science came to the rescue with the discovery of the stainless 
steel alloys and plastics. Thus, it has been only in the past twenty-odd years 
that implant work has been feasible and has stood a fair chance of success. 


One of the prime difficulties in the use of completely covered metallic 
implants was the violent foreign body reaction by the tissues to the various 
metals. Jones and Lieberman’ published a paper on the interaction of bone 
with four different metals. They found, through clinical and _ histologic 
studies, that the greater the corrosion and precipitation of irritant particles 
of metal, the greater the foreign body reaction of the bone. The metal of 
choice in their experiment was a chrome-nickel rustless steel. 

Venable, Stuck, and Beach** published a report which seemingly contra- 
dicted the above report. The conclusions drawn from this report were as 
follows: (1) It is not possible to differentiate accurately, from macroscopic, 
microscopic, and x-ray studies, the different reactions of soft tissue and bone 
to metals. (2) Such reactions can be explained by biochemical studies based 
upon the behavior of metals in accordance with the law of electromotive force. 
(3) An electric force is generated when different metals are placed in tissues. 
This creates a battery. The amount of current is proportionate to the dif- 
ference of potential in metals at the two poles, and to the degree to which they 
are acted upon by the given electrolyte, and also to the distance between the 
poles. (4) Pure metals are inert. Any action which takes place is a chemical 
reaction to body acids and has no electrolytic significance. (5) Those metals 


_ Thesis submitted to the Oral Surgery Department of the Graduate School of Medicine, 
University of Pennsylvania, in partial fulfillment of the requirements for the certificate in 
Oral Surgery. 

*Chief Resident in Oral Surgery, City Hospital, Welfare Island, New York. 
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st widely separated in the electromotive force series create the greatest 
tentials, although only one of the pair may be acted upon chemically by 
electrolyte. (6) When different metals are connected or coupled directly, 
re is a galvanie action between the poles. This is increased in direct ratio 
the couple resistance. The rate of corrosion on the more electro-positive 
tals is accelerated due to galvanie action. (7) Any single metallic appli- 
ce (alloy) containing a metal subject to the action of body fluids will cause 
ne galvanie action. (8) It is this electrolytic action which causes the for- 
tion of irritating metallie salt solutions in the local fluids. This leads to 
ne necrosis and foreign body reaction. (9) Two different metals should not be 
laced at a given point. Pure metals only should be placed at a point least 
ubjeet to the action of body fluids. (10) In the selection of alloys, it is not 
necessary to worry about the electromotive force series, as the properties of 
he alloy may be different from any of its components. (11) Alloys should 
not contain iron, as iron is subject to the action of body fluids. (12) Any ap- 
plianee plated with chromium is injurious; its salts are very toxic and are 
easily liberated and concentrated in the liver. If the plating is chipped or 
broken, a battery is immediately created. For this reason, unless the chrome 
in an alloy ean be shown to have lost its potential completely in the new po- 
tential of the alloy, it might have the same effect as when used in plating. 
13) The alloy of least reaction is Vitallium (cobalt, chromium, and tungsten). 

Bothe and Davenport® did an experiment on the reaction of bone to metal, 
similar to the one that Venable, Stuck, and Beach** had done. They drew 
different conelusions. They felt that bone reactions were not closely corre- 
lated with the magnitude of potential differences, but rather remained char- 
acteristic for a given metal or alloy. Electrolysis is not the primary cause of 
unfavorable bone reaction. The primary cause is determined by the physical 
and chemical properties of the metal itself; the solubility and the degree of 
toxicity appear to be the chief factors involved. Actually, there is no real 
contradiction between the two viewpoints, but rather a difference in emphasis 
on faetors producing a certain reaction. In view of these reports, we can 
assume that unfavorable reactions seen in alloys are due to the presence of 
toxic metals which are soluble in body fluids. Alloys that consist of nontoxic 
metals should be nontoxic, notwithstanding the potential differences of their 
components. 

Important postulates in experimenting with implants are: The exact 
chemical composition of any metal should be known if it is to be used for 
osteosynthesis. The reaction of metal to bone should be studied, as well as 
the reaction of bone to metal. (A simple way of testing metal reaction to bone 
and tissue fluid is to immerse a metal in Ringer’s solution; if it corrodes, it 
is not suitable for implant work.) 

[f we agree with the preceding conclusions, it is easy to see why Vitallium 
and tantalum are the two materials commonly used as implants today. Tan- 
talum, Bellinger? states, has a characteristic bluish gray metallic color. It has 
a density of 16.6 which is about twice that of steel. The strength, toughness, 
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and workability of unannealed tantalum are comparable to these attributes in 
cold rolled steel. It is of importance to the surgeon that tantalum becomes 
work-hardened or fatigued at a much slower rate than most metals. It com- 
pares with glass in its resistance to body chemistry. It is inert to weak alka- 
lies and to dilute solutions of strong alkalies. It is completely unaffected by 
hydrochloric acid, aqua regia, organic acids, salts, alcohols, ketones, aldehydes, 
and esters. It is totally inert to wet or dry chlorine, bromine, and iodine at 
temperatures below 50° C. The only acids which can attack tantalum are 
hydrofluoric, sulfuric, and phosphorie acids. The latter two do so only in 
concentrated solutions at high temperatures. The ductibility of tantalum is 
comparable to that of nickel. It can be drawn, stamped, or formed into com- 
plicated shapes. It may be machined with ordinary steel tools. It welds per- 
fectly to itself and certain other metals. It is capable of being hardened 
through a wide range without losing any resistance to chemical attack. Vi- 
tallium has many similar qualities. It is inferior to tantalum in only one 
major respect: it cannot be machined; it has to be east. 

A elassic picture seen with the use of Vitallium is reported by Geib* in 
his work with Vitallium skull plates. The high luster of the skull plates was 
unchanged, and the screws were firmly imbedded in the bone. Soft tissue had 
grown about the plate, up through the slots and small openings, and had com- 
pletely grown together to form a fibrous covering. The tissue over the plate 
was firmly attached, yet peeled off the plates much as gelatin would peel off 
a glass surface. No tissue reaction was noticeable. The picture seen for tan- 
talum is similar. Sections of tissue adjacent to the metal are found to be 
composed of a thin, shiny film of fibroblasts, beyond which the tissues are 
without edema or inflammatory changes. The tissue is not discolored, and the 
metal shows no signs of corrosion. 

The uses of these implants are many. They are used for plastic work, as 
well as for function and the immobilization of parts. Some uses of Vitallium 
will be apparent in the following names of the various types of implants: 
spinal fusion plate, bone plate, skull plate, hip cup, radius cap, hip nails and 
screw, splints, ete. Tantalum is particularly useful for neurology clips, pe- 
ripheral nerve repair, and implants in ophthalmology and ventral hernias, ete. 
In the field of oral surgery it has been used for open reduction of fractures 
and retention of bone grafts. Tantalum wool is used for creating and re- 
storing facial contour and symmetry. Tantalum mesh has been used to re- 
store the alveolar ridge in peripheral osteotomies. Tantalum foil is used to 
close oral-antral fistulas. Recently, these metals have been used to replace 
mandibles. There is a case reported by Castigliano and Gross* which has been 
in the oral cavity for six years. 

Early in the 1940’s some men thought to experiment with the new plastics. 
They felt that if they made successful implants, they would have a material 
easier to work with than metal. 

Penhale®* ran an experiment on monkeys. He placed ear cartilage (au- 
togenous), costal cartilage (autogenous), ivory, and acrylic resin under the 
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ionkey’s skin. Seven days later these implants were examined microscopi- 
cally. Aerylie resin produced the least inflammatory reaction. 

A classic experiment was done by Ingraham, Alexander, and Matsen’*® in 

947. in which polyethylene, a synthetic plastic, was implanted directly into 
the cerebral cortex. The tissue response was similar to that seen in response 
tantalum, Vitallium, and acrylic. They also used it as a dural substitute 
nd had no foreign body reaction. It is interesting to note that all these favor- 
ble reactions oceurred only when polyethylene was used in a pure form. The 
plasticizers and antioxidants in polyethylene are tissue irritants. 

LeVeen and Barberio** published a paper entitled, ‘‘Tissue Reaction to 
Plasties Used in Surgery With Special Reference to Teflon.’’ They found that 
chemically inert plastics such as Teflon, which cannot be wet with water, pro- 
duce the least tissue response. However, nylon and lucite were potent ex- 
citors of tissue reaction. (These plastics were instilled intraperitoneally, after 
being finely divided and placed in a liquid suspension.) It was reasoned that 
tissue reaction may be due to the dissolution of the unpolymerized chemicals 
used in plastie manufacture, or even to the solution of an infinitesimal amount 
of the plastic. The authors believe that the physicochemical characteristics 
of the surface of the foreign material have much to do with tissue reaction. 
[f proteins or water are adsorbed on the plastic surface, the molecular con- 
figuration must be altered from that of the adjacent tissue. In regard to this 
hypothesis, all the tested plastics except Teflon showed adsorption of protein 
on the plastie surface. All but Teflon showed a proliferative foreign body re- 
action. Knisely has demonstrated that India ink particles injected into the 
blood stream are coated with a protein material before phagocytosis occurs. 
The absorption of protein by plastic surfaces, which can be wetted, may simi- 
larly affeet the production of giant cells and proliferative foreign body reac- 
tions. Physicochemical factors are potent stimuli in wound healing. After 
the orientation of each molecule to its adjacent molecule has been restored, 
the proliferative reaction associated with wound healing ceases. 

The validity of this report might be questioned, since so many previous 
experiments showed that lucite and nylon did not show a foreign body re- 
sponse. However, LeVeen and Barberio* explained this apparent disparity 
by saying, ‘‘Nylon and lucite were reported free of tissue response because of 
the small surface area of tissue and plastic tested. Thus, the changes took 
place in miniature, and the end result was a dense fibrous capsule surround- 
ing the plastie.’’ 

Thus, we see that plastics, such as acrylic, nylon, and polyethylene, are 
clinically inert enough to use as implants in the body. To substantiate this 
claim, one can read many ease reports of satisfactory clinical results with these 
plasties in the field of maxillofacial surgery and neurosurgery. Elkins and 
Cameron" published a paper about seventy acrylic skull plates placed with no 
tissue reaction to acrylic. Blaine’ wrote of his success with acrylic skull 
plates. He also told of some failures. He believed that in these failures some 
skull plates worked loose, when the large size of the implant caused tension 
in the surrounding tissue and possibly interfered with vascularization. 
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Since plastics are now being used so widely in surgery, I should like to 
divide them into two broad classifications: absorbable and nonabsorbable. 
Some examples of nonabsorbable plastics are: acrylic, Teflon, and polyethy- 
lene. Examples of absorbable plastics are: casein, fibrin, gelatin (Gelfoam), 
and alginates. Table I lists the more common plastics being used today. 

The remarkable success of these implants in general surgery gave impetus 
to the idea of using them in the oral cavity. These implants were to replace 
missing single and multiple teeth. However, on the face of it, there seemed 
to be insurmountable problems. Dental implants present a different problem 
than do implants elsewhere in the body, because they are not completely cov- 
ered. It was once thought (and some still believe) that saliva, which con- 
tains enzymes and bacteria in solution, causes inflammation and resultant 
sloughing out of the implant due to seepage. The reports of Gershkoff and 
Goldberg,’* who have done quite a bit of research in this field, reveal no such 
reaction in their reported cases. ; 

Strock*®* and Ogus** reported cases of successful Vitallium screw implants 
in upper anterior sockets made in the early part of 1941 and 1942, respectively. 
There was bony regeneration and tissue adhering to the screw. Both men 
noted that under masticatory stress these implants loosened up. However, 
when taken out of function they became firm again. 

Strock and Strock* placed a % inch Vitallium serew in the distal side of 
a canine socket of the right maxilla of a dog. One hundred fifteen weeks later 
this dog was sacrificed and the implant was examined histologically. It was 
found that a fine layer of connective tissue developed between the implant 
and its surrounding bone. In this so-called ‘‘pseudoperiodontal membrane,”’ 
there was no down growth of the gingival epithelium (as in periodontal pocket 
formation). There was no actual attachment between the bone and the metal 
implant, yet the implant remained firm. 

One can reason from these reports that, although there is no epithelial 
seal between the mucous membrane of the oral cavity and the implant or pins 
of the implant, the pseudoperiodontal membrane protects the bone from the 
saliva of the oral cavity. This pseudomembrane serves for the pins, like the 
periodontal membrane serves for the natural tooth. 

Why do we have such a high incidence of failures in this type of implant? 
One reason is poor patient selection. By this I mean putting in denture im- 
plants in patients who have good alveolar bone. These implants should be 
placed in patients whose ridges are down to basal cortical bone. The reason 
for this is that the process of bone resorption under pressure is in direct pro- 
portion to the vascularity of the bone. Alveolar bone has a much richer sup- 
ply of blood than cortical bone. It will, therefore, resorb much more rapidly. 
Another reason for failure is poor adaptation of the implant to the bone. This 
interferes with equal distribution of masticatory forces throughout the man- 
dible and,causes abnormal stresses in areas. These abnormal stresses exceed 
physiologic limits. We thereupon get bone resorption and loosening of the 
pins and implant. Poor balancing of the prosthesis gives the same results. 
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Uses OF PLASTICS IN SURGERY* 








MATERIAL 


| PHYSICAL FORM 


| TISSUE REACTION | 


STERILIZABILITY 


l USES 





rylic 


lulose ace- 
te 


Methyl cellu- 


se 


Polyamide 
nylon) 

Urea and 
phenolic resins 

Polyvinyl 
chloride 

Polyvinyl al- 


cohol 


Casein 


Fibrin and 
fibrinogen 


Gelatin 


Oxycellulose 


Alginates 


Processed and 
molded plates, 
dough, and ul- 
traviolet-sensi- 
tized dough. 


Flexible films. 


Solution. 


Filaments yarns, 
solid plates. 


Resin for coat- 
ing and mold- 
ing cloth, 


Flexible sheets, 
tubes, and 
blocks. 


Solution. 


Solid rods, blocks, 
film-forming 
emulsions. 


Solid blocks, 
foam, film; with 
thrombin in situ 
formed clots. 


Porous elastic 
‘*sponge.’’ 


Woven fabric as 
gauze, cotton 
wool, solution. 


Woven fabric as 
gauze, cotton 
wool, film, foam 
sponge; solution 
of sodium salt 
with caleium 
chloride. 


Mild fibrous re- 
action to all 
physical forms; 
some solvents, 
e.g., acetone 
irritant. 


Massive fibrous 
tissue formed 
around implant. 


Not tested. 


Mild fibrous re- 
action, no giant 
cells. 


Resins are highly 
irritant. 


Variable reac- 
tion depending 
on added ma- 
terials. 


Not tested. 


Transient asep- 
tic inflammation 
during absorp- 
tion. 


Transient asep- 
tie inflammation 
during absorp- 
tion. 


Transient asep- 
tic inflammation 
during absorp- 
tion. 


Transient asep- 
tic inflammation 
during absorp- 
tion; less highly 
oxidized ma- 
terial causes 
fibrous reaction. 


Mild aseptic in- 
flammation in 

course of ab- 

sorption. 


By heat and pres- 
sure; plasticized 
material under- 
goes some de- 
formation. 


By heat and 
pressure. 


By heat and 
pressure. 


By heat and 
pressure. 


Sterile. 


By heat and 
pressure. 


By heat and 
pressure. 


Deforms on heat 
treatment unless 
specially packed. 


By formalin only, 
cannot use heat. 


By heat and 
pressure. 


By formalin 


treatment only. 


By heat and 
pressure. 


Cranial and facio- 
maxillary obtu- 
rators, plates, ex- 
ternal prosthesis. 


Experimentally 
for producing 
‘*armour plat- 
ing’’ around 
kidney and 
blood vessels. 


Experimentally as 
a plasma sub- 
stitute. 


Suture materials ; 
experimental 
bone plates and 
screws. 


Experimentally as 
splints. 


Drainage tubes, 
airways, and 
facial prosthesis. 


Experimentally as 
a plasma substi- 
tute. 


Experimental bone 
plates and 
screws; films in 
treatment of 
burns. 


Tissue-isolating 
films, dural de- 
fect covers, 
hemostasis. 


Tissue-isolating 
films, dural de- 
fect covers, 
hemostasis. 


Tissue-isolating 
films, dural de- 
fect covers, 
hemostasis, also 
experimental 
plasma substi- 
tute. 


Tissue-isolating 
films, dural de- 
fect covers, 
hemostasis, also 
experimental 
plasma substi- 
tute. 





*After Blaine’. 
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In planning and designing these cases, we can see that it is not sufficient 
to merely consider the biologic adaptability of the tissue to the metallic im- 


plant. It is also important to consider the mechanical adaptability of the 


bone under the implant. 

I believe that the field of implants, particularly oral implants, is full of 
promise. Research, new materials, and improved surgical and prosthetic tech- 
niques in time will reduce the high incidence of failures. 
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ORAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC ACID, 
AND PANTOTHENIC ACID DEFICIENCIES N ADULT DOGS* 


D. Aronsky, D.D.S., Puo.D., RocHester, N. Y. 
(Continued from the March issue, page 315.) 


3. Lingual Lesions in Pyridoxine Deficiency 
YRIDOXINE deficiency was studied in three animals, all of which devel- 
oped glossitis. There was a direct relationship between the extent and 
severity of the lingual lesions and general manifestations of the deficiency. 


Gross Observations——The glossitis was present during each attack of 
acute deficiency. It was characterized by patchy atrophy of the papillae. 
Although the lesions were restricted to the anterior two-thirds of the tongue, 
they were more numerous in its middle third. Grossly, the ‘*moth-eaten”’ 
appearance of the dorsum resembled that observed in riboflavin deficiency 
(Fig. 8). The atrophic areas could hardly be seen on the moist surface of the 
tongue. Drying the surface with a piece of gauze brought out the larger 
areas, while the smaller ones could be detected only by means of a magnifying 
glass. The atrophic areas were irregular in shape and varied in size, the 
largest measuring approximately 3 by 5 mm. 

The color of the tongue varied from pink to red. Bright red color was 
seen in only one dog which had the most severe general manifestations of the 
deficiency and also developed acute stomatitis and gingivitis. In addition to 
the atrophic areas mentioned above, this animal developed roughness and 
fissuring over the anterior half of the tongue. Under low magnification (x5) 
the papillae looked as if they were undergoing various stages of atrophy. 

No ulcerative lesions were observed in any of the dogs. 

The lesions responded well to the administration of pyridoxine. The 
papillae completely regenerated, and the surface of the tongue looked normal 
within a few days. 

Histopathology.—The degree of papillary changes may vary from one area 
to the next. Even in the same area while some papillae may show advanced 
stages of atrophy, others appear almost normal. Single, well-formed papillae 
may be seen standing in the center of an atrophic field (Fig. 13). The border 
of an atrophic area may be sharply delineated by more or less normal papillae, 
or it may be composed of papillae showing various stages of degeneration 


From the Division of Dental Research and Department of Pathology, University of 
Rochester, Rochester, N. Y. 

*This study was supported by a grant from the Department of Health, Education and 
Welfare, Public Health Service, National Institutes of Health, Bethesda, Md. 
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ORAL LESIONS IN VITAMIN B COMPLEX DEFICIENCIES IN DOGS 


Fig. 13.—Biopsy specimen. A single, apparently normal papilla stands amidst an 
atrophic area. The surface of the atrophic area is covered by well-organized epithelium 
having a regularly outlined layer of basal cells. Sagittal section. Hematoxylin and eosin. 
(Magnification, x60; reduced \.) 

_ Fig. 14.—Biopsy specimen. The papillae undergo various stages of atrophy. The kera- 
tinization is greatly decreased. The epithelium is poorly differentiated and shows degeneration. 
That covering the papillae on the left exhibits massive hydropic degeneration and has breaks 
in hn —_ layer of cells. Sagittal section. Hematoxylin and eosin. (Magnification, x60; 
reauce¢ Vs.) 

Fig. 15.—Biopsy specimen. An atrophic area is covered by a thick and well-defined 
layer of parakeratotic cells. The papilla is reduced in size and is covered by similar epithelium. 
The breaks in the basal layer of cells may be extensive. The cells in the deeper epithelial 
layers may show degenerative changes similar to those found in niacin deficiency (Fig. 7). 
Sagittal section. Hematoxylin and eosin. (Magnification, x80; reduced 4.) 
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(Fig. 14). Atrophy may involve only a few papillae in a given region, or it 
may extend over a large area. Fusion of papillae also occurs. 

The papillary atrophy is associated with degenerative changes in the 
epithelium which predominantly consist of hydropic degeneration. In many 
partially atrophic papillae the epithelium fails to show any significant changes. 
It may remain well differentiated, and the keratinization may persist until 
the papilla is considerably reduced in size, at which time the surface some- 
times becomes covered by a thick layer of parakeratotic cells (Fig. 15). In 
some atrophic areas the epithelium is often well organized and has a regular 
layer of basal cells. In other atrophic areas the epithelium shows degenerative 
changes similar to those observed in niacin deficiency (Fig. 7). 


Fig. 16.—Section through lingual submucosa showing nerve degeneration. The nerve 
fibers (B) do not stain and appear partially autolyzed. The cells of the perineural sheath 
(A) are disorganized and form lore multinuclear cells (C) around the nerve which they 
resorb. Hematoxylin and eosin. agnification, 250; reduced %.) 

In the earlier stages the remaining vestiges of the atrophic papillae render 
the surface rough, and the outline of the basal layer of cells is irregular, due 
to the presence of epithelial outgrowths. A few epithelial islands also can 
be present. These outgrowths and islands may be removed by the phagocytic 
process similar to that observed in riboflavin deficiency. 

Sections of the mucosa made from the material obtained during the second 
attack of acute deficiency showed degeneration of the nerves. They are seen 
undergoing resorption by multinuclear giant cells (Fig. 16). 


Summary 
Pyridoxine deficiency in dogs is accompanied by glossitis characterized by 
patchy atrophy of the papillae grossly similar to that observed in riboflavin 


deficiency. 
The degenerative changes in the epithelium include loss of keratinization, 


hydropic degeneration, and parakeratosis. 

The nerve degeneration may be present. 

(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 





Studies in Diagnosis in 


Oral Surgery and Oral Medicine 


ADENOAMELOBLASTOMA 


Kurt H. Tooma, D.M.D., F.D.S.R.C.S. (Ene.), Hon. F.D.S.R.C.S. (Edin.), 
BROOKLINE (Boston), Mass. 


OST tumors that we see are of a large size, so that it is difficult to deter- 
M mine their derivation. An interesting small tumor was seen by me re- 
cently, the location of which was unusual and the pathologie findings unex- 
pected. 

The patient, an 11-year-old girl, was referred to me by her dentist who 
found, in a routine x-ray examination, an osteolytic lesion between the right 
lower canine and premolar. There was no clinical evidence of the condition. 


Fig. 1. 


A number of additional x-ray pictures were taken and these seemed to indi- 
cate that the lesion had developed from the periodontal membrane of the pre- 
molar, since the lamina dura on the affected side had become resorbed (Fig. 
1). An x-ray diagnosis of lateral radicular cyst was considered, but the typi- 
cal eystie encasement by a lamina of bone was absent. Finally, a diagnosis of 
ameloblastoma developing from debris of Malassez in the periodontal mem- 
brane of the tooth was given preference. 
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The excised tissue was diagnosed by the pathology department of the 
Massachusetts General Hospital as ‘‘adenoameloblastoma.” 

This case illustrates the fact that oral epithelium (from cell rests in 
the periodontal membrane, known as debris of Malassez, are derived), 
has the potential ability to develop. into odontogenic tissue-enamel organ, as 
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\| as glandular tissue-parenchyma of the gland (Figs. 2, 3, and 4). This 
| inheritance in neoplasia may bring about differentiation of the cells in 
h directions. Cells of odontogenic character, cylindrical, stellate, or 
.oidal in form, may organize in strands or follicles resembling the arrange- 
nt seen in the various stages of the enamel organ, and cells of glandular 
it will develop acini and ductlike structures. In some tumors both arrange- 
ents may be seen; hence, the name “adenoameloblastoma.” 


Colonel Joseph L. Bernier reports the pathologie findings as follows 
A.F.L.P. Aecession 658702): The specimen examined consists of a moderately 
collagenous fibrous tissue stroma, in which are enmeshed islets and strands of 
epithelial cells. These cells are arranged into pseudo-duct structures, some 
of which are oceluded while others remain patent. The cells that line the walls 
of the duets range from cuboidal to columnar, with a basal positioning of the 
nucleus, suggesting odontogenic epithelium. Mitoses are not evident and 
there is a minimal amount of cellular atypism. A few spherical calcified bodies 
are noted which appear in relation to the epithelial masses. 


Diagnosis: Adenoameloblastoma mandible. 


Comment (Lester R. Cahn) 


[ do not agree with the diagnosis of ameloblastoma in this case. To me, 
the ameloblastoma connotes an epithelial tumor similar to certain forms of 
epithelioma, particularly the basal-cell variety. I would rather place the le- 
sion under diseussion in the category of an anomaly of development similar 
to, say, a dermoid eyst of the ovary. Primitive epithelium in this case has 
given rise to enamel-forming epithelium and to glandular epithelium, just as 
in the case of the dermoid of the ovary, where it gives rise to hair, tooth-form- 
ing epithelium, and glands. Both this lesion and the dermoid are examples 
or teratomas. 

This specimen is extremely interesting and few have been reported with 
this particular make-up. Miles,’ of London, reported a very similar one as- 
sociated with a follicular cyst of the mandible and Stafne,? of the Mayo Clinie, 
reported three associated with developmental cysts of the maxilla. 
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In studying these sections, one sees an attempt at acinous formation and 
undoubted ducts. There are columnar cells that are arranged in a kind of 
duct formation, although there is no distinct lumen. In the center of this 
structure is an eosinophilic material that apparently is formed through tlie 
agency of the peripheral columnar cells which are highly significant of ame!o- 
blasts. This material is more than likely enamel matrix. 

Another interesting find is the presence of small basophilic spheroids not 
unlike the cementicles described by Gottlieb,* Orban,* and Kronfeld.’ These 
are thought to be calcified epithelial rests such as are found in the periodontal 
membrane. Gottlieb was of the opinion that these cementicles were formed 
by a deposition of cementum around degenerating or dead epithelial cells. 
Miles noticed these bodies in his case, but he thought that they were attempis 
at forming enamel. I believe they are cementicles. 

Because of the complexity of structure, namely, true ameloblasts with 
the formation of pre-enamel substance, cementicles, and ducts, I should call 
this lesion a teratomatous odontoma. 

This brings up another question. How shall a small lesion like this be 
handled? Should we leave it alone and watch it, or should it be removed? [| 
brought this point up in discussing the case with Dr. Thoma. He said that all 
the large lesions must have started as small ones at some time and if one is 
discovered early and removed, it would preclude a more drastic operation at 
some future time. If this were an ameloblastoma, would a great deal of harm 
accrue if the patient were simply kept under observation? We know that the 
ameloblastoma is very slow-growing, particularly if it is not traumatized 
through injudicious surgery, and that it does not metastasize. If it were no- 
ticed that it was growing, then it could be removed. I have seen a large cyst 
heal with the simple removal of the offending tooth, and a traumatie bone 
cyst, or what purported to be one from the history and roentgenogram, like- 
wise heal. Because of the desire to operate, very often predicated upon an 
erroneous histologic diagnosis, we have not had the opportunity to experience 
the end result of nonoperative interference in many of these lesions. What 
we lack is the courage of watchful waiting. 
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Professional News Items 


American Institute of Dental Medicine 


The next annual meeting of the Institute will take place at the Desert Inn, Palm 
Springs, California, Oct. 23 to 27, 1955. The program will feature: 

Maury Massler, D.D.S., M.S., University of Illinois, Chicago: Effects of Filling 

Materials on the Pulp; Sterilization of Dentine; Tissue Changes During Aging. 

Valy Menkin, M.D., Temple University Medical School, Philadelphia, Pennsyl- 

vania: Inflammation, Bacterial Invasiveness and Immunity. 

Hans Selye, M.D., University of Montreal, Montreal, Canada: Recent Progress 

in the Study of Stress as Applied to Dental Medicine- 

Reidar F. Sognnaes, D.M.D., Ph.D., Harvard School of Dental Medicine, Boston, 

Massachusetts: Relative Significance of Cellular and Chemical Remodeling 

of Bones and Teeth as Revealed by Radioactive Isotopes; The Complexity of 

the Caries Problem Suggested by Recent Observations in Experimental Animals. 

Wendell L. Wylie, D.D.S., University of California, San Francisco, California: 

Tooth Guidance and Factors Influencing the Rate of Eruption. 

Applications and full information may be secured from the Executive Secretary, 
Miss Marion G. Lewis, 2240 Channing Way, Berkeley 4, California. 


Tagung der Deutschen Geselschaft fiir Kiefer & Gesichtschirurgie 

A scientific meeting will be held in Hamburg, Germany, July 27 through 30, 1955. 
Dr. Fritz Schon 
(13b) Bad Reichenhall, Bayern 
Ludwigstr. 30. 


Columbia University 
A course on the Principles of Occlusion, PD 429, will be given by Professor Lewis 
Fox and associates on May 11, 12, and 13, 1955, at Columbia University School of Dental 


and Oral Surgery. 
The fee is $150.00. Application must be made no later than April 20, 1955, to the 
Postgraduate Division, School of Dental and Oral Surgery, Columbia University, 630 West 


168th St., New York 32, New York. 


Emory University 


The Emory University School of Dentistry presents a one-week postgraduate partic- 
ipating course in periodontology, May 23 to 27, 1955, in the Dental School Building, 106 
Forrest Ave., N.E., Atlanta 3, Georgia. The class is limited to ten. Tuition is $100.00. 


University of Kansas City 


The School of Dentistry announces that it is accepting applications for graduate 
study in oral surgery. The course is offered in conjunction with Kansas City General 
Hospital and requires three years for completion. It is designed to meet the requirements 
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of the American Board of Oral Surgery. A Master of Science degree is awarded after the 
successful completion of the didactic and clinical phases. The course begins July 1, 1955, 
and inquiries should be addressed to Dr. C. J. Brown, Jr., and Dr, R. E, Allen, Co-chairmen, 
Department of Oral Surgery, 1108 East Tenth St., Kansas City, Missouri. 


The Veterans Administration Hospital of Kansas City, Missouri 


The hospital is accepting applications for a rotating internship. The course is 
offered in conjunction with the University of Kansas City, School of Dentistry, and re- 
quires one year for completion. The internship begins July 1, 1955, and inquiries should 
be addressed to: Dr. James P. Darnell, Chief, Dental Section, Veterans Administration 
Hospital, 4801 Linwood Blvd., Kansas City, Missouri. 


New York University College of Dentistry 


The following postgraduate courses in periodontia and oral medicine will be offered 
at the New York University College of Dentistry and will be given by Dr. Samuel Charles 
Miller and staff: 

1. Three weeks, full time, daily. June 6, 1955, to June 24, 1955. Tuition including 
books and instruments: $382.50. Class limited to 24. 

2. Two’ years, full time, daily. September, 1955, to May, 1957. Tuition including 
books and instruments: $2150.50. Class limited to 6. 

3. Four years, half time, two and one-half days weekly. September, 1955, to May, 
1959. Tuition including books and instruments: $2150.50. Class limited to 6. 

4. One year, full time, daily. September, 1955, to May, 1956. Tuition including 
books and instruments: $1145.50, Class limited to 6. 


5. Two years, half time, two and one-half days weekly. September, 1955, to May, 
1957. Tuition including books and instruments: $1145.50. Class limited to 8. 

6. Ten sessions, intermittent, evening and afternoon. October, 1955, to December, 
1955. Tuition including books and instruments: $202.50. 


Further information can be obtained from Postgraduate Division, New York Uni- 
versity College of Dentistry, 209 East 23rd St., New York 19, New York. 


University of Pennsylvania 


The Graduate School of Medicine of the University of Pennsylvania and the Riesman 
Dental Clinic, Beth Israel Hospital, Boston, Massachusetts, jointly announce their affilia- 
tion in sponsoring a graduate two-year training program in periodontology. The program 
will be under the chairmanship of Dr. Henry M, Goldman. 

The course consists of one academic year at the Graduate School of Medicine, with 
emphasis in the sciences basic to dentistry and clinica! periodontology. The second year, 
at Beth Israel Hospital, will be devoted primarily to the clinical practice of this specialty 
and to research. A certificate will be awarded at the end of the second year. This plan 
meets the standards of graduate education of the American Board of Periodontology. It 
is designed for those interested in teaching as well as in specialized practice. Upon com- 
pletion of the curriculum and a thesis, students would be considered by the Graduate 
School of Medicine for the degree of Master of Science. 

Enrollment will be limited to six. Applications should be sent to the Office of the 
Dean, Graduate School of Medicine, University of Pennsylvania, Philadelphia 4, Pennsyl- 


vania. 
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Reviews of New Books 


Crown and Bridge Prosthesis. By Stanley D. Tylman, A.B., D.D.S., MS., 
F'.A.C.D., Professor of Prosthetics, Head of Department of Fixed Partial 
Dentures, University of Illinois, College of Dentistry, Chicago, IIl., ed. 3, 
St. Louis, The C. V. Mosby Company, 1954. Price, $16.00. 


_ _. This popular text has been revised to include a complete discussion of the 
indirect technique on bridge construction and recent research on the physical 
properties of the hydrocolloids. 

New developments in dental casting materials are presented. 

There are 1,017 pages, complete index, 1,364 text illustrations, and nine 
color plates. 

This book, as a whole, is exceptionally well done and is to be recom- 
mended highly. 

THomas J. CooK. 
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The Story of Dentistry. By M. D. K. Bremmer, former secretary, History 
Committee, American Dental Association; special lecturer on dental his- 
tory at Tufts Dental School, Boston, Mass.; member, American Academy 
of the History of Dentistry. Brooklyn, Dental Items of Interest Publish- 
ing Company, Inc. 


The Story of Dentistry is divided into twelve parts and written in story 
form. It is delightful reading, as well as educational. The reviewer has read 
this book with pleasure and profit. It is recommended for every dental library. 


THomas J. Cook. 





Abstracts 
of Current Literature 


ORAL SURGERY 


Treatment of Jaw Fractures. R. N. Shapiro, G. R. O’Brien, and Charles Wilkie. A. M. A. 
Arch, Otolaryng. 60: 548, November, 1954. 


Fractures of the mandible and of the maxilla are a joint responsibility of the Plastic 
rgery Service and the Oral Surgery Service of Kings County Hospital, Brooklyn, New York. 
tients with injuries of this type are admitted to the Plastic Surgery Service and are ex- 
nined by members of each staff. Detailed x-ray studies of the facial bones, oral examination, 
| the fabrication and application of intraoral appliances are accomplished in the dental 
nie by the dental staff. The dental staff also supervises the daily oral hygiene. 

The Plastic Surgery Service provides the necessary history, physical examination, 
and laboratory work-up. It also orders necessary special diets, medication, ete. It pre- 
pares the patient for open surgical procedures and is responsible for operating room 

T. J. G. 


management. 


The Closure of Oromaxillary Fistulae. P. F. King, and J. 8. P. Wilson. J. Laryng. & Otol. 
68: 229, April, 1954. 


The etiology of oromaxillary fistulae is given; dental extraction and dental infection 
are the commonest causes. The treatment of both acute and chronic oromaxillary fistulae 
hinges around two principles: (1) the drainage and aeration of the affected antrum into 
the nose; and (2) neat and efficient closure of the deficiency. 

In the acute fistula, early attention by a rhinologist is advised. Intranasal antrostomy 
is advocated where there is infection; the Caldwell-Luc operation is preferred for the 
acute case if dental roots or fragments are in the antrum. 

In the treatment of the chronic fistula, intranasal antrostomy is advised as a routine, 
unless the antrum is grossly infected, when the Caldwell-Luc operation is required. 

The methods of closing these fistulae by flaps are described and illustrated; a 
modification of Axhausen’s method is described, which allows closure of large fistulae. 
Three typical cases that were treated by this means are described. The use of human 
fibrin foam and haman thrombin is also noted. Nine other cases were treated by means 


of sliding buccal flap operations. =~. @ 


DISEASES OF THE MANDIBULAR JOINT 


The Etiology of the So-called Congenital Temporo-Mandibular Joint Ankylosis. P. Guilhem 
and E, Cadenat. Rev. stomatol. 55: 413, July, 1954. 


Considering the fact that quite a long time elapses between birth and the recognition 
of ankylosis, the authors raise the questions as to the real traumatic origin of ankylosis; if 
it were the result of forceps delivery, the condition would have developed immediately 
and should have been recognized immediately. 

This criticism of obstetrical ankylosis is supported by experimental data from the 
authors. Different types of forceps and traumatic deliveries were attempted, but no severed 
temporomandibular joints resulted. 

They conclude that ankylosis is of an infectious origin. They call our attention to the 
low-grade staphylocoecie infections of the newborn which are known to affect joints and 
give epiphysitis with bony changes. 
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They believe that a thorough investigation will reveal infection at the time of birth. 


Otitis, for instance, could be responsible in many cases for the so-called congenital temporo- 
mandibular joint ankylosis. J. & 


MALIGNANT ORAL TUMORS 


Cancer of the Tongue, Mouth, and Pharynx. Sex Differences in Prognosis Following Radio- 
therapy. Marion H. Russell. Brit. M. J. 1: 430, 1954. 


The data analyzed represent 673 cases of cancer of the tongue and 916 cases of cancer 
of the mouth. The patients were treated by radium or deep x-ray therapy. 

The cases are classified as node-free or with node involvement, clinically, at the time 
of therapy. 

The male-to-female ratio of tumors of the anterior two-thirds of the tongue is 4.2 to 1 
and of the posterior one-third, 10.6 to 1, with an over-all ratio of 5 to 1. 

Ten-year survival rates were studied and an age-corrected rate was used to indicate 
intercurrent deaths unrelated to the malignancy. Age-corrected rates for carcinoma of 
the tongue (ten-year survival) showed an incidence of 23 per cent for males and 42 per cent 
for females; for tumors of the buccal cavity, 32 per cent for males and 47 per cent for 
females. 

The recurrence rates of primary tumors of the tongue were 41 per cent in males and 
21 per cent in females; and the recurrence rates of 36 per cent among males and 22 per cent 
among females with tumors of the mouth again demonstrates the smaller frequency in 


females. 
The final factor examined was that of subsequent cervical node involvement. The 
rates in the tongue group are 60 per cent for males and 47 per cent for females and in the 


o7 


mouth group, 49 per cent for males and 27 per cent for females. tT, J. ¢ 
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Editorial 


Accidental Implantation of Cancer 


rl IS believed that cancer cells often become implanted in adjacent tissue, or 
I that they may spread through lymphatic vessels to regional lymph nodes, 
id reach vital organs by hematogenous transplantation or the lungs through 
spiration of cells spilled at the time of surgical interference, be it biopsy or 


definite surgery. 
Ackerman and Wheat, of Barnes Hospital in St. Louis, discuss this im- 
portant subject in a recent issue of Surgery,* and point out that it is an avoid- 


able surgical risk. 

Incision Biopsy.—It has been pointed out before that, if a small piece of 
a malignant tumor is removed for pathologic examination, the procedure may 
give an opportunity for absorption of cancer cells, thus transforming a lo- 
ealized lesion into a generalized disease by surgical metastasis. Those who 
believe in the implant theory advocate excision of some of the suspected tis- 
sue by means of electrosurgery, or the application of the cautery to the wound 
immediately after excision of the specimen in order to seal the lymphatics 
and blood vessels at once. If the lesion is in the oral cavity, one should also 
be careful that tumor tissue does not become spilled into the mouth from 
where it may be aspirated or swallowed. 

The Needle Biopsy.—Ackerman and Wheat feel that needle biopsies also 
may be responsible for implantation. A needle biopsy consists of nicking the 
skin, inserting a special needle through the soft tissue into the neoplasm, and 
removing fragments of tumor by suction applied with a syringe. This rup- 
tures the capsule, if present, and often causes small fragments of tumor to be 
deposited along the needle tract. The method is generally used for diagnosis 
of tumors of the salivary glands and enlarged lymph nodes. Johnson, the 
authors write, has subserially sectioned lymph nodes removed after a needle 
biopsy and identified the area in the capsule where the needle has entered. 
lle demonstrated that cancer will grow out through the needle tract and 
spread, The authors themselves cited two cases—one, a squamous-cell carci- 
noma which grew out for a short distance along the tract in sixteen days, and 
the other, a malignant melanoma which formed a lesion in the tract, growing 
almost to the skin surface in nine days. When a needle biopsy is performed 


*Ackerman, L. V., and Wheat, M. W.: The Implantation of Cancer, Surgery 37: 341, 
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on lymph nodes, this possibility must be considered when surgery is to follow, 
The type of excision and the time lapse between biopsy and operation warrant 
eareful consideration. 


Exploratory Biopsy.—When it is not possible to reach the tumor by ex- 
cising a piece of tissue at the surface, an exploratory incision may be neces- 
sary. This is the case especially in central jaw tumors and it may be fraught 
with danger from the standpoint of implantation. Such procedures, of course, 
must be carried out, since it is imperative that a definite diagnosis be made bhe- 
fore determining the definitive method of removal. The biopsy is best per- 
formed at the place where, later on, the incision for the operation is to be 
made, so that the biopsy wound ean be excised with the tumor mass. 


Implantation During Surgery.—The principle of tumor surgery is to re- 
move the entire malignant mass without cutting into it. This is important whether 
the tumor is encapsulated or not. This principle applies also to so-called |o- 
cally invasive benign tumors, such as the mixed tumor of salivary gland type 
or the ameloblastoma. Cutting into such a tumor or removing it by curettage 
causes seeding of tumor cells, which leads to the formation of implant nodules 
that may be scattered in the tissue. These are later difficult to excise and are 
generally the frequent cause of persistence or recurrence of the lesion. Malig- 
nant tumors, such as a sarcoma, may appear encapsulated. In spite of this, 
the involved segment should be resected with a wide margin because enuclea- 
tion, which is so often performed by the inexperienced operator, may cause 
implantation of tumor tissue over a wide area. Such technique, as Ackerman 
and Wheat point out, will convert a relatively favorable clinical situation into 
one in which even the most radical surgery is unable to bring about a cure. 
This principle applies to soft tissue tumors as well as to central tumors of the 
jaws. 

In conclusion, we want to point out that it is important to consider the 
risk of implantation, both when performing a biopsy and when actually ex- 
cising a tumor. Proper precautions should be taken and as little time as pos- 
sible should be allowed to elapse between the biopsy and the main operation. 
This perhaps brings up again the much discussed question: ‘‘Who should do 
a biopsy?’’ We refer to Dr. Paul E. Boyle’s* paper in regard to this. He 
suggested that biopsy of lesions which, on clinical grounds, are suspected to be 
malignant should be undertaken only by one trained in the treatment of malig- 
nant disease. If no such person is available in the locality where the patient 
lives, it may be best to refer him to a near-by center where the biopsy can be 


followed, without delay, by the most appropriate operation. 
E..&. 2%; 


*Boyle, P. E.: ORAL SurG., ORAL MED., AND ORAL PATH. 7: 507, 1954. 





Operative Oral Surgery 


CHRONIC SIALADENITIS AND SIALOGRAPHY 


Roger G. Gerry, ComMMANDER (DC) USN, anp Epwin L. SEIGMAN, 
LIEUTENANT COMMANDER (MC) USNR 


HRONIC sialadenitis is a recurrent and frequently painful swelling of one 
& or more of the major salivary glands, which may be characterized by epi- 
sodes of acute infection. The process presents difficult diagnostic problems. 
The literature is not always clear on all aspects of this disease, either clinically 
or roentgenographieally, and diagnostic criteria have not been well established. 
There is also no unanimity of opinion on the form of treatment of sialadenitis 
except during acute exacerbations. In this article we will review the literature 
and summarize the various data covering a series of twenty-five patients followed 
at the United States Naval Hospital, St. Albans, New York. 

Consideration of these cases indicates that there are actually two different 
types of chronic sialadenitis, although hitherto this fact has not been adequately 
stressed. One type involves the submaxillary gland and is characterized by 
the presence, or former presence, of a calculus in the duct; it is shown radio- 
graphically by demonstration of tortuous dilatation of the principal ducts and 
the presence of strictures. The second type of chronic sialadenitis involves the 
parotid gland. This is not preceded by sialolithiasis, and radiographically 
shows shotlike dilatations of the ductules and moderate dilatation of both 
the major and minor ducts, sometimes with stricture formation. This condition, 
because of its radiographic similarity to bronchiectasis, has been locally termed 
‘‘sialectasis.’’! It is interesting to note that in none of our cases was parotid 
sialolithiasis demonstrable; nor were we able to discover any proved examples 
of this condition in the literature. Conversely, sialectasis was not observed in 
submaxillary sialadenitis. 

No chronie inflammation of the sublingual glands was observed, either in 
the literature or in our own eases, although occasionally sublingual glands 
drained into the submaxillary ducts and this variation could be demonstrated 
when submaxillary sialographs were taken. 


From the Dental and Radiology Services, United States Naval Hospital, St. Albans, New 
York, and the School of Dental and Oral Surgery, Columbia University. 

The opinions expressed in this article are those of the writers alone and do not neces- 
sarily reflect the official attitude of the United States Navy Department. 
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Review of Literature 


In reviewing the etiology of chronic parotitis, Hobbs and Sneierson,? 
Schroff,? and Thoma‘ thought that it was the result of oral infection ascending 
along the parotid duct and was characterized by inflammation of the duct and 
especially of its orifice. Thoma‘ thought that general debilitation and certain 
occupational hazards, such as glassblowing, predisposed to the disease. These 
writers were also of the opinion that positive cultures could be obtained by aspira- 
tion from the ducts of the involved glands and that the principal organisms in- 
volved were, in order of frequency, Staphylococcus aureus, Streptococcus viri- 
dans, and Streptococcus hemolyticus. The theory of ascending oral infection 
along Stenson’s duct was also elaborated on by Anspach and Griffeth,> who 
showed that in the oral application of certain metallic drugs enough radiopaque 
fluid was drawn up into the parotid gland to demonstrate the major ducts radio- 
graphically. These writers were also generally of the opinion that in ascending 
infection the saliva was thickened and this factor, along with organic bacterial de- 
bris, caused blockage of the smaller ducts with the production of multiple small 
abscesses which increased in size with time and repeated recurrences. Schroff* 
believed that infection of this type is more likely to occur in the parotid tissue 
because of the absence of bactericidal mucus in the parotid secretions. This 
investigator also thought that allergies may be a factor in the production of 
chronic parotid sialadenitis. Blady and Hocker® have reported that they were 
not able to produce sialectasis, experimentally, in dogs. 

In the treatment of chronic sialectasis, Schroff* recommended a diet of acid 
fruits and dry cereals, and the slitting of the orifice of the duct. Lane’ has 
reported excellent results with the use of five to fifteen drops of a saturated 
solution of potassium iodide three times a day. He has kept some patients on 
this routine for months and has had no reeurrences. He thinks his good results 
are due to the expectorant action of potassium iodide. On this basis, although 
no one has used them, pilocarpine or arecoline may be effective. Goodman and 
Gilman? state that minute doses of pilocarpine stimulate copious salivation of a 
character similar in composition to the ultrafiltrate of the salivary fluid. Are- 
coline is similar, pharmacologically, to pilocarpine, and parotitis is unknown 
among Chamorros who take it daily in betel nut. Use of vitamin A to inhibit 
epithelial proliferation in the ducts has not been reported. No writers have 
reported death secondary to an acute exacerbation of chronic parotitis. 

Sialography is the most important diagnostic procedure at the clinician’s 
disposal for the evaluation of abnormalities of the salivary glands. Actually, 
sialography is the radiographic study of the salivary glands and their duct 
systems by the injection of the contrast medium retrogradely into the orifices 
of the ducts. Lipiodol, Iodochlorol, or similar substances may be used. Re- 
cently, reports have appeared in the literature on the use of water-soluble 
emulsions. Apparently these have given satisfactory results. 

A great deal of variation has been encountered in the literature in the 
methods of doing sialography and in the amounts of material which have been 
injected. The amounts that have been used vary from 0.5 to 6.0 ec. Most 
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iters agree that 1.0 to 4.0 ¢.c. is optimum. Good filling may be guaranteed 
e first time by doing the injection under fluoroscopic control, as suggested by 
yne® and others. Writers are in general agreement that a diseased gland 
(| hold more contrast material than a normal gland. It is the consensus of 
inion that the fluid should be injected until the patient feels pain or until 

gland starts to swell. Obviously, however, from the great range of the 
sage quoted, evaluation of pain and swelling is subject to considerable varia- 
on. While it is recognized that these injection symptoms are strongly influ- 
ced by the relative character of the sialadenitis at the time of injection, there 
some possibility that the contrast media themselves may be irritating in spite 
1’ the fact that some writers use weekly injections of Lipiodol therapeutically. 
‘ieard and Forestier’® reported that 10 to 12 ¢.c. of Lipiodol could be injected 
‘tramuseularly with no reaction and that these injections could be repeated 
aily to a total of 80 to 100 ¢.c. without damage. In this connection, Epsteen 
id Bendix™ have recently shown in dogs that a marked foreign body reaction 
n the submaxillary glands resulted from the injection of materials containing 
poppyseed oil (such as Lipiodol), as well as sesame oil, peanut oil, emulsions of 
mineral oil, and oil of theobromine. They noted a minimal reaction in use of 
olive oil, plain mineral oil, cottonseed oil, and glycerine. This foreign body re- 
action, they thought, should be taken into account in evaluating the pathology of 
glands removed after sialography. Although no work of this type has been 
reported in human beings, it would seem logical, in view of the findings, to use 
as an oily vehicle one of the materials noted previously, which produces minimum 
foreign body reaction. 

In a recent paper, Putney and Shapiro’ recommend a double injection 
method of sialography. They give 0.5 ¢.c. and take films to visualize the duct 
and its main branches and then give 1.0 ¢.c. more for visualization of the 
parenchyma. In 1951 Dechaume and Bonneau’*® recommended a delayed film 
technique. They made films fifteen minutes and one, two, six, and eight hours 
after injection, or even one to two days afterward, in order to check for delay 
in emptying. They also suggested that films be made thirty minutes after in- 
jection and that the mouths of the duets be clamped for visualization of the 
pattern of diffusion of the oil in the acini of the gland. 

Description of the sialography of children is rarely encountered in the 
literature, but Wiedemann™ recently has written a paper which describes nor- 
mal and abnormal sialograms in children of various ages. The various diseases 
occurring in the salivary glands of adults also can be demonstrated in children. 
Wiedemann finds it a relatively easy procedure and usually does not even use 
a local anesthetic. His paper gives a table of the amount of oil necessary to fill 
the parotid gland in children of various ages. 

The following conditions can be diagnosed by sialography, although in sev- 
eral of these conditions there is considerable dispute in the literature as to the 
characteristic finding in the particular disease under discussion : 


1. Reeurrent parotitis or sialadenitis. 
2. Stenosis of salivary gland duct. 
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. Differentiation between benign and malignant tumors and also 
between intrinsic and extrinsic tumors of the salivary glands. 
. Caleuli in the gland or duets. 
. Fistula. 
)}. Mikuliez’s disease. 
. Sareoid. 
. Xerostomia, 
. Tuberculous and inflammatory adenitis. 
. Trauma to the ducts and glands. 
. Reflex dilatation of the ducts due to spasm of the sphineters 
at the mouth of the ducts. 
2. Sjogren’s syndrome. 
3. Atrophy of the parotid gland or submaxillary gland after radio- 
therapy, particularly in children. 

There is considerable disagreement in the literature as to whether it is nor- 
mal or abnormal for the parenchyma of the gland to be filled after injection. 
Hare’ and Kimm and his associates’® think that the parenchyma of the gland 
is not demonstrable in the normal gland. Samuel"? also thinks that reflux into 
the acini is due mainly to technical error of overfilling. Csillag and Czunft 
feel that the gland is not normal unless there is absorption of the contrast fluid 
into the parenchyma. Ollerenshaw and Rose’ also say that acinar filling is 
normal and should be visualized on the films for completeness of the examina- 
tion. They use 2.0 to 2.5 ¢.c. of oil for parotid visualization under pressure up 
to 400 mm. of water to fill the acini of the normal gland. They state that sub- 
maxillary acini are easier to fill, Blady and Hocker® state that the diffusion 
of the medium through the parenchyma is diagnostic of xerostomia or Mikulicz’s 
disease. These authors routinely inject 1.0 to 2.0 ¢.c. 

In 1947, Schulz and Weisberger” reported 125 sialograms with only fifteen 
unsuccessful attempts due to the inability to cannulate the duct or to the loss 
of dye in the soft tissues. They found the highest percentage of positive findings 
in obstructive and inflammatory processes. They found no significant ab- 
normality of the pattern in Mikuliez’s disease or in sarcoid. The absence of 
significant findings in sareoid or Mikuliez’s disease is agreed to by Payne, who 
finds no radiographic abnormalities in these diseases but clinically notes a pain- 
less enlargement. The paper by Dechaume and Bonneau,” quoted previously, 
also agrees with this concept. They consider the sialographie findings not char- 
acteristic in Mikulicz’s disease, xerostomia, and Sjégren’s syndrome. They 
diagnose these conditions mainly by clinical means. They also diagnose malig- 
nant tumors of the salivary glands without too much dependence on the sialo- 
grams. However, Duclos, Parret, and Dumas”: do not agree with the authors 
just referred to at least in so far as Sjégren’s syndrome is concerned. They 
consider this syndrome a type of ‘‘sclerosis’’ and describe characteristic find- 
ings in this disease. However, the consensus is that most of the diseases just 
discussed do not have typical roentgenographic findings. 
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Rose?* states that parotid stones are much less common than submaxillary 
nes. He finds reeurrent swelling, especially of the parotid gland, usually due 
the following: (1) Reeurrent pyogenic infeetion, which is seen most fre- 
‘ently in women in the fourth and fifth decades. The early and late cases show 
aracteristie sialographic changes. (2) Simple duct obstruction, which is 
ore common than pyogenic parotitis. He differentiates two types, papillary 
d bueeal, with the main changes in the ducts. Infection may complicate the 

process and findings. (3) Duct obstruction with secondary infection. This type 

, similar in findings to the pyogenic. In a later paper, Ollerenshaw and Rose’® 
dd a fourth type: chronic parotitis. This is rare and considered a remission 
‘age of recurrent infections. They also list causes of chronically enlarged 
vlands, such as (1) congenital, (2) due to ealeulus, (3) caused by tumor, (4) 
iveoparotitie polyneuritis (another name for this is Heerfordt’s syndrome, a 
manifestation of sarcoidosis), and uveoparotitie polyarthritis (Sjégren’s syn- 
drome). Mikuliez’s disease is considered to include the last two entities. 
Tubereulous adenitis is rare. 


Sialographic Technique 


Scout films of the gland are taken routinely before sialography to observe 
the presence of possible caleuli. The duct of the gland to be studied is then 
probed with a small ‘‘abscess’’ probe. In those instances in which it is difficult 
to pass this probe, an aspirator with a Frazier brain tip is used, with the least 
amount of suetion necessary, to immobilize the orifice while the probe is passed. 


When the orifice cannot be located readily, the patient is given a slice of lemon 
to suck for one minute to stimulate salivary flow and indicate the location of 
the orifice. After the abscess probe has been removed from the duct, a punctum 
dilator ean be inserted easily into the orifice for dilatation. The dilator is in- 
troduced as far as possible with the assistance of the aspirator tip, and is allowed 
to remain for about one minute. Immediately after its removal a blunt Luer 
Lok needle, with stilette, is introduced. This should be at least twenty-two gauge 
and preferably should be larger. The x-ray plate then is placed in position, 
the stilette is withdrawn, and the contrast medium is injected. In this hospital 
we use a solution of two and one-half parts Lipiodol or Iodochlorol to one part 
olive oil. In practice this is prepared by injecting 8 c.c. of sterile olive oil into 
a 20 ¢.e. vial of contrast medium, and withdrawing from this stock solution 
as occasion demands. The diluted contrast medium is warmed in a hot bath to 
slightly more than body temperature and should not be allowed to cool before 
injection. The solution is injected while the x-ray plate is in position. Injection 
should be slow and intermittent, as rapid injection under pressure will cause 
postinjection symptoms and will also cause the contrast medium to be absorbed 
into the parenchyma and thus obscure the arboreal pattern of the duct system. 
The patient is instructed to keep his left hand on his knee and to raise it when- 
ever the gland feels full and replace it when the feeling of fullness subsides. 
Contrast medium should not be injected during the period of fullness, and when 
this sensation does not disappear in fifteen to twenty seconds the injection should 
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be discontinued and the syringe detached from the needle. The stilette should 
be replaced immediately into the needle, which is not removed from the duct. 
X-ray exposure should be made at once. Posteroanterior, lateral, lateral oblique, 


Fig. 1.—Roentgenogram of injected duct system of normal submaxillary gland removed 
at post mortem. Note fine arborization of ducts and progressive diminution of size. Slight 
parenchymal filling is present. Large opaque area at 10 o’clock is due to tearing of gland by 
forceps at time of removal. 


Fig. 2.—Lateral view of sialogram of a submaxillary gland with essentially normal duct 
system. Several of the larger ducts appear to be of slightly greater than normal caliber, 
but still not of pathologic significance. The parenchyma is faintly visualized due to reflux. 


and (in the case of submaxillary gland) occlusal exposures are usually made. 


) 


In general, we never inject more than 1.5 ¢.c. in the submaxillary gland or 2 
¢c.c. in the parotid gland on the first injection. Diseased glands usually wil! 
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ke more contrast medium than will healthy glands. Using the technique just 
eseribed, only the arboreal pattern will be visualized (Figs. 1 and 2). The 
renchyma will be visualized if desired, as in tumors, by injecting 0.5 to 1 c.c. 
iditional contrast medium. Ordinarily, this should be done in a separate, 
‘er procedure. During our early experience in sialography, patients fre- 
ently had considerable pain and glandular swelling during the injection and 
, to twenty-four hours afterward. Since this technique has been mastered, 
wever, our patients have not had any discomfort and have required neither 
iesthesia nor sedation. When pain oceurs during or after sialography, it is 
cause of the injection of too much contrast medium or because the medium has 
‘en injected too rapidly or under too much pressure. It should be mentioned, 
ywever, that diseased glands will respond more easily to these stimuli than will 
ormal glands. 
In the procedure of sialography it is important that all probes and needles 
: blunt and rounded. It is quite easy to perforate the duct wall, especially 
in the ease of the submaxillary gland, and unwittingly to inject the contrast 
nedium into the surrounding soft tissues. In this event, the medium will be 
absorbed very slowly and may require a year or more for complete resolution, 
as in the instance of our own mishap of this type. During this period, of course, 
further sialography may not be performed, as the arboreal pattern will be ob- 
scured by the presence of contrast medium in the surrounding tissues. In the 
event this accident does occur, there is no great cause for concern, as the con- 
trast medium ultimately will be absorbed and apparently will cause no pain or 
discomfort to the patient. 


Radiographic Aspects of Chronic Sialadenitis 


I. Submaxillary Sialadenitis—Frequently the preliminary films of the 
area will show a ealeulus in the duct or in one of its main branches. Even after 
the stone has been passed or removed, residual changes are demonstrated on 
the sialogram for varying periods of time. The most important of these isa 
stricture at the point where the stone was located. This may be due to chronic 
infection and fibrosis, and possibly may be complicated by scarring from an 
operative procedure. Bacterial infection, when present, may be the primary 
cause in producing the changes demonstrated, but infection is usually secondary 
to ealeulus. Regardless of whether the bacterial infection is primary or second- 
ary to a stone, the main duct shows the same changes in both conditions. Figs. 
| and 2 show normal submaxillary sialograms. 

Characteristically, the main duct is dilated and tortuous proximal to the 
stone or stricture. It may be slightly irregular, but it does not show a ‘‘beaded’’ 
appearance. Smaller ducts and their branches show a similar but less marked 
dilatation. The parenchyma does not show any typical changes when it can be 
filled. The duet changes usually can be identified if technique is good, although 
early or borderline cases may present difficulties in interpretation. It has been 
found that, in spite of these changes in the duct system, the gland often func- 
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tions adequately. Conversely, since a good sialogram shows only the duct 
system in sialadenitis, the arboreal pattern may be demonstrated as normal in 
the presence of a diseased parenchyma (Fig. 5). 


II. Parotid Sialadenitis—In contrast to submaxillary infections, parotid 
inflammatory reactions (including strictures of the ducts) are almost never 
caused by calculi. However, we have found a history of mumps occurring after 
puberty in several of our cases showing strictures of the main duct. The part 
played by mumps as a causative agent of parotid disease has not yet been 
clarified. Ordinary pyogenic infections also may be important factors in 
parotid disease, but in general the etiology of chronic parotitis is obscure and 
has not yet been well evaluated. 

On the sialogram, when a stricture is demonstrated it is usually near the 
distal end of the main duct. Proximal to this the duct shows dilatation and 
elongation in varying degrees, depending on how long the stricture has been 
present. The margins of the duct may show small serrations. The primary and 
secondary branches of the main duct show irregularities in filling, with localized 
areas of dilatation and narrowing. They may or may not show small shotlike 
areas of dilatation or ‘‘beading.’’ These are the findings in early parotid 
sialadenitis. More advanced disease shows definite pooling of contrast material 
in small pockets along the course of the intraglandular duct system. This is 
similar to the appearance of saccular bronchiectasis in the bronchial tree, so 
we have referred to it as ‘‘sialectasis.’’ We think that sialectasis is limited to 
the duct system, but possibly the disease may extend into the parenchyma. 
Evaluation of the parenchyma of parotid glands in chronic parotitis is un- 
satisfactory with the use of present sialographie techniques. For this reason, 
a gland may appear to be sialographically normal in the presence of symptoms 
based on changes in the parenchyma. This qualification also applies in the case 
of submaxillary glands. 


Clinical Findings 


Since it has already been demonstrated that there is little or no relation- 
ship between the submaxillary and parotid types of chronic sialadenitis, these 
two entities will be considered separately and on a general basis, rather than 
by describing the management of each individual case. The individual cases 
are all briefly summarized in Tables I and II. In considering our eases it 
should be recalled that the majority of patients in the naval service are young 
adult men, and that on this basis any opinions based on age or sex distribution, 
in this report, would be unreliable. It also should be mentioned at this time 
that the series of patients presented were not all treated by us, nor were they 
all even treated on the same service. For this reason, there is considerable 
variation in the types of treatment used. It seems quite certain that at least 
some of the patients presented would have been managed differently had they 
been treated on other services. In fact, one of our original aims in compiling 
this material was to try to stimulate a program of group planning for the 
management of patients with chronic sialadenitis in much the same manner as 
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rograms already in existence for deciding upon the disposition of oncologic 
roblems and temporomandibular joint disorders. In such a group representa- 
es of the general surgery, medical, ENT, dental, and radiology services should 

included. To further this aim, we have sponsored symposia in sialography 
id chronic sialadenitis during the years of 1953 and 1954 and, since Oct. 1, 
954, all patients with chronic disease of the salivary glands have been presented 
r evaluation to the Head and Neck Surgical Policy Board. All the sialography 
| this series of patients, and in fact all sialography done in this hospital for 
ny reason, has been performed by us or under our direction. 


Submaxillary Sialadenitis—The group of patients with chronic sub- 
iaxillary sialadenitis will be considered first, primarily because it is a simple 
rroblem to evaluate and treat. In this series there were thirteen patients who, 
or one reason or another, had sialograms of their submaxillary glands (Table I). 





A. B. 


Fig. 3.—Case S-4. A, Posteroanterior view of sialogram of right submaxillary gland. 
Chronic sialadenitis due to calculus. Note semicircular filling defect due to calculus near 
proximal end of main duct. The principal intraglandular ducts show dilatation and tortuosity, 
but no “pooling” of contrast media. 

B, Lateral view showing dilated intraglandular ducts proximal to the stone at the 
ginning of the main duct. 


There were ten men and three women in the group, and their ages varied from 
21 to 67 years. Seven patients (S-1, S-2, S-3, S-4, S-7, S-11, and S-13) had 
histories of caleulus in either a submaxillary gland or a duct. These had his- 
tories of recurrent episodes of pain and swelling and exfoliation or excretion 
of one or more caleuli from three years prior to admission to three weeks prior 
to admission. In one ease (S-4, Fig. 3), in which there was large calculus in 
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the substance of the gland and in which there had been only one proved episode 
of three weeks’ duration, the gland was excised in order to remove the ealeulus. 
In four eases (S-1, S-2, S-3, and S-11), in which there had been at least 
two or more painful recurrences of acute sialadenitis, the affected gland 
was also excised. However, in one of these cases (S-2) there was also a ealeultis 
within the substance of the gland. Ordinarily, the gland should not be excised 
unless there are recurrent episodes of sialadenitis after the removal of ealeuli 
from the duct or there are large caleuli within the substance of the gland itse!f. 


Fig. 4.—Case S-5. Lateral view of sialogram of left submaxillary gland. Chronic sub- 
maxillary sialadenitis due to stricture. The postoperative stricture near the distal end of 
the main duct is well visualized. Proximal to this, the duct is dilated and tortuous. Slight 
to moderate dilatation of the intraglandular duct system is also present. There is no “pool- 
ing” of iodized oil along the duct system. The parenchyma is only faintly outlined. Note the 
accessory lobe anterior to the main duct. 


Small calculi in the gland frequently are passed into the duct without significant 
sialadenitis. At present we are following two patients of this type, one of whom 
(S-7) has gone more than one year without recurrence. One patient (S-3), 
with seven episodes of acute, suppurative, submaxillary sialadenitis of three 
years’ duration, has been free from symptoms for more than eighteen months 
following the removal of calculus from the duct. Another patient, who had 
only one acute episode with considerable pain, swelling, elevation of tempera- 
ture, regional lymphadenopathy, and suppuration from the duct, has remained 
free of symptoms for six months following spontaneous exfoliation of a large 
caleulus through the wall of the duct. This patient’s findings have not been 
entered in Table I, as he did not have chronic sialadenitis. 

One of the remaining patients (S-5, Fig. 4) had reeurrent submaxillary 
sialadenitis following surgery. In this case strictures of the duct, with dilata- 
tion, could be demonstrated sialographically. This case also tended to improve 
following sialography, probably because of stretching of the adhesions. No other 
treatment was given in this instance. 
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In one instance (S-12) there was history only of injury to the gland with 
toothbrush bristle followed by four episodes of acute sialadenitis in three 
onths. The sialogram in this instance was within normal limits, and the 


A. 


Fig. 5.—Case S-12. Photomicrographs of atrophied submaxillary gland. This gland 
was acutely infected, apparently as the result of trauma. The sialogram was normal. Note 
preservation of intralobular ducts and interlobular septa. Most of the acini have been de- 
penton and there is extensive lymphocytic infiltration. (Magnification: A, X75 and B, X300; 
reduced ¥.) 


gland was excised by the service which was treating the patient. Histologically, 
there was considerable inflammation with atrophy of the acini. However, the 
duet system itself appeared to have remained intact (Fig. 5). 
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The four remaining patients presented somewhat less definite findings. One 
patient (S-6) complained of recurrent pain in the right submaxillary gland, 
but gave no history of sialolithiasis. Sialograms during hospitalization pre- 
sented the arboreal tortuosities and dilatations usually associated with submaxi! 
lary sialadenitis. The patient was discharged without therapy. Another patien: 
(S-8) presented with an enlarged left submaxillary gland and a normal sialo- 
gram. The swelling receded during hospitalization without specific therapy. 
Another patient with the same findings (S-9) presented with increase of pain 
and tenderness on the day after an 0.9 ¢.c. sialogram. Acute sialadenitis ma\ 
have been stimulated by the irritant contrast medium. The most interestiny 
patient in this group was a 29-year-old pregnant woman (S-10), who gave a 
history of a left submaxillary mass at 4 years of age following searlatina an: 
measles. She reported recurrent, painful swelling of this gland, and to a lesser 
extent the right gland, since that age. Several unsuccessful attempts to probe 
the left submaxillary duct, preparatory to sialography, were made over a 
period of three months, during which time pain and swelling continued. Ai 
the beginning of this period the right duct could be probed but sialography was 
not performed because of greater interest in the left gland. By the end of three 
months the right duct could not be entered either. The patient had a decrease 
in symptoms during a six weeks’ course of potassium iodide. The patient was 
then presented to the Head and Neck Surgical Policy Board which coneurred 
that she should continue under observation, without treatment, for approxi- 
mately six months, until she delivered. Near the end of this period the patient 
still had swelling of both submaxillary glands and almost constant low-grade 
pain, but to a lesser degree than when first seen. At this time, also, both duct 
orifices could be probed quite easily, but both ducts were perforated as contrast 
medium passed into the tissues of the floor of the mouth. A very recent follow-up 
on this woman showed the persistent bilateral submaxillary swelling to be still 
present. She complained of frequent low-grade pain, especially on the left. 
Attempts to probe the duct were unsuccessful on both sides. The left sub- 
maxillary triangle was explored in December, 1954, and no submaxillary salivary 
gland could be found. However, a hypertrophic, hemorrhagic lymph node was 
removed, and the patient has had no subsequent symptoms in this area. 


Parotid Sialadenitis—There were twelve patients in the group who were 
admitted with diagnosis of chronic parotid sialadenitis (Table II). These were 
all men who varied in ages from 21 to 54 years. Nine of these patients averaged 
24.1 years of age. The other three, all of whom had duct strictures which proba- 
bly were secondary to acute endemic parotitis as young adults many years be- 
fore admission, varied in ages from 45 to 54 years. The three patients with 
strictures (P-17, P-24, and P-25) all responded well to sialography alone, fol- 
lowed by periods of stretching of the strictures, as indicated (Fig. 6). No 
other treatment was required to alleviate their symptoms. In these cases, when 
sialectasis was present, it was early in type. Four patients (P-14, P-15, P-20, 
and P-23) showed more or less advanced sialectasis. These all gave histories 





CHRONIC SIALADENITIS AND SIALOGRAPHY 469 


of multiple recurrences of acute parotitis from six months to eight years prior 
to admission. The patient with the radiographically most advanced sialectasis 
P-15) reported symptoms of only six months’ duration with two episodes of 
ialadenitis (Fig. 7). One patient with bilateral sialadenitis (P-20) showed 


Fig. 6.—Case P-24. Posteroanterior view of parotid sialogram. Chronic parotitis with 
early sialectasis. Note stricture near distal end of main duct, probably due to previous 
ttack of mumps in adulthood of patient. Main duct proximal to stricture is slightly dilated 
ind elongated. Principal intraglandular ducts show irregularities of filling and of size, with 
slight “pooling” of contrast oil. 


Fig. 7.—Case P-15. Lateral view of sialogram of right parotid gland. Advanced 
ialectasis. Note essentially normal main duct, but with marked “pooling” of contrast material 
ne intraglandular duct system. The parenchyma contains only a small amount of iodized 
oll, 
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a greater degree of sialectasis ‘of the asymptomatic gland (Fig. 8). Two (P-14 
and P-15) had purulent exudate from the duct, from which was cultured 
Streptococcus viridans. The duct orifices were inflamed in some instances 
(P-14 and P-15), but it is not assumed that sialectasis is always the resuli of 
ascending oral infections, especially in recurrent episodes. One patient (P-14) 
was treated with radiation therapy to arrest salivary secretion, but this is not 
recommended except as a last resort, because of inevitable damage to the sub- 
mucous glands and resultant regional xerostomia. Acute episodes responded 
well to antibiotic therapy, but the long-range management of these patients is 


e Fig. 8.—Case P-20. Lateral view of sialogram of right parotid gland. Parotid sialectasis. 
Note “pooling” of contrast material along course of smaller intraglandular ducts. Main duct 
is not remarkable except for slight tortuosity. Parenchyma is partially filled. 


still a problem. The five remaining patients (P-16, P-18, P-19, P-21, and P-23) 
are difficult to classify. One of these (P-21) showed normal arborization of 
gland with dilatation of the glandular portion of the duct following recurrent 
parotitis every three to four months for three years. The cause, in this case, 
is unknown and also may have been mumps. The patient had no recurrence 
for several months after sialography and, if sialectasis does not develop, this 
may represent a case in which the patient might have developed sialectasis if 
adequate salivary drainage had not been provided. 

Of the remaining patients, one (P-16) reported with a first episode of left 
parotitis of two days’ duration accompanied by pain in both testicles. The 
patient had a positive Kveim test and parotitis subsided slowly in about six 
weeks. The Kveim area was to have been biopsied after discharge to confirm 
the tentative diagnosis of sarcoidosis, but the patient did not return. However, 
contact with him was re-established two years after discharge. At that time 
he had been free of pain since discharge and had no other symptoms except 
slight, unchanging enlargement of both parotid glands. His x-ray pictures 
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luring hospitalization showed poorly visualized arborization without sialectasis. 
His actual diagnosis must be considered undetermined at present. Another 
atient (P-23) presented with a first episode of abscess of the parotid gland. 


A. 


B. 


i Fig. 9.—Case P-18. A, Posteroanterior view of sialogram of normal parotid gland, using 
overfilling’” technique to visualize parenchyma of gland. 

, B, Lateral view showing normal principal duct system and filling of the parenchyma. 
Note lobulation of gland, and obscuring of minor ducts by oil in the parenchyma. 


After adequate incision and drainage, the patient had no recurrence for three 
months, although the abscessed area in the gland showed no evidence of restitu- 
tion of the duct system in a subsequent sialogram. The most interesting patient 
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_ 


of the group (P-19) gave a history of acute parotitis, mastoiditis, and mastoid- 
ectomy at 6 years of age. From 18 to 21 years of age he had episodes of right 
parotitis, with fourteen incisions and drainages. Repeated sialograms showed 
obliteration of the duct pattern in the lateral aspect, with a filling defect which 
may have represented a small cyst. No diagnosis in this case has been established, 
although actinomyeosis, a logical suspect, was ruled out. One patient (P-18) 
presented with unilateral swelling of the face which had been explored three 
years previously with no significant findings. In the three postoperative years 
he had no recurrences, but the affected side of the face remained larger. 
Sialograms showed a normal parotid gland which was described as ‘‘larger 
than normal’”’ (Fig. 9). It is likely that the facial asymmetry had no relation 
to the parotid gland and that the diagnosis quoted was given on a purely sub- 
jective basis. It is entirely probable that the original deformity was mas- 
seteric hypertrophy based on unilateral mastication. 


Discussion 


Chronie sialadenitis is a recurrent swelling of the submaxillary or parotid 
salivary glands, which may or may not be accompanied by pain, tenderness, and 
elevation of temperature. While the most apparent clinical characteristics, that 
is, recurrent enlargement and pain, are similar in chronic sialadenitis of both 
the submaxillary and parotid glands, actually chronic submaxillary sialadenitis 
and chronic parotid sialadenitis have little in common and may be considered 


almost as two separate disease processes. 

The etiological factor in chronie submaxillary sialadenitis is almost invari- 
ably a ealeulus, or recurrent ecaleuli, although any cicatricial obstruction to 
salivary flow may periodically produce the symptomatology of the disease and 
may become complicated by acute secondary infection. Radiographically, as 
previously described in detail, sialograms of typically diseased submaxillary 
glands show dilatation of the principal duct between the obstruction and the 
gland, and tortuosities and dilatations of the secondary ducts, with loss of 
filling of the minor ducts. Microscopically, the acini apparently atrophy quite 
early in the affected lobules and may or may not be replaced by fat cells (Figs. 
5 and 10). In these cases the intralobular duct system may be intact, and thus 
a normal sialogram may be obtained in the presence of considerable parenchymal 
disease. Attempts at filling of the parenchyma in sialadenitis are not of diag- 
nostie value, as the greater part of the glandular tissue is composed of secretory 
units, or acini, and even partial filling of these would produce a general cloudi- 
ness which would obscure the radiographic characteristics of the glandular duct 
system (Fig. 11). Chronic submaxillary sialadenitis, as mentioned previously, 
is easy to treat. When acute infection is present it should be controlled with 
antibiotics, incision and drainage, and the usual symptomatic therapy. Duct 
ealeuli, when present, should be removed as early as is possible. Stricture of 
the principal duct frequently may be corrected with repeated dilatation. How- 
ever, presence of large calculi within the substance of the gland, or history of 
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repeated episodes of sialadenitis, usually indicates excision of the gland involved. 
areful sialographie study of submaxillary glands before excision and com- 
arison of the radiographic findings with the microscopic characteristics of the 
xeised tissue will aid considerably in the development of a more comprehensive 
nowledge of the disease. 


; Fig. 10.—Photomicrographs of atrophied submaxillary gland. This patient received 
neavy irradiation (approximately 5,000 r) through this gland in treating a pharyngeal car- 
cinoma. Most of the acini have been destroyed and replaced by fibrosis. (Magnification: 
1, X75 and B, X330; reduced %.) 
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The etiology of chronic parotid sialadenitis is more obscure than that of 
the submaxillary gland, but it is likely that primary bacterial infection is an 
important factor. Whether this infection is retrograde through the duct from 


Fig. 11.—Photomicrographs of normal submaxillary gland. Note presence of very little 
stroma. Fields are filled with serous acini and intralobular ducts. In high-power view (B) 
part of a mucous acinus may be seen at about 1 o'clock. (Magnification: A, X75 and 
B, 330; reduced \%.) 


the mouth, or hematogenous through the circulation, is difficult to establish. 
Probably both routes play varying roles in different patients. Patients who 
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ve had acute endemic parotitis, or mumps, as adults, seem to be especially 
rone to the disease, but in these cases it usually does not occur until some years 
ter the acute episode. The precise mechanism of the increased susceptibility 
chronie parotitis of persons who have had mumps as adults is not well under- 
ood, but it may be based on the presence of increased scarring in the adult 
pe of mumps. Radiographically, early cases of parotid sialadenitis show 
\ilatation and elongation of the main duct and its branches. They may have a 
beaded’’ appearance and filling irregularities. Advanced cases show sialectasis, 
‘ich is a shotlike pooling of the media along the course of the intraglandular 
ict system, especially in the smaller branches. In parotid, as in submaxillary, 
ialography parenchymal changes are difficult to evaluate. As the volume of 
e parenchyma, or secretory tissue, is large in comparison with that of the duct 
system, the gland is homogenously opacified when the ‘‘overfilling’’ technique 
is used to visualize the parenchyma. The smaller ductules are blotted out, and 
the arboreal pattern of the duct system is poorly demonstrated. For this reason, 
it is our impression that the shotlike dilatations of sialectasis are located in the 
intralobular duct system rather than in the parenchyma. So far as we are able 
to tell to date, the ‘‘overfilling’’ technique to demonstrate parenchymal tissue 
is of value only in the evaluation of salivary gland tumors. Unfortunately, 
since parotid tissue probably is never excised in the treatment of chronic parotid 
sialadenitis, we are unable to correlate sialographic characteristics with micro- 
scopie findings. We have observed parenchymal atrophy with fat deposition 
in parotid tissue surrounding excised tumors, as mucoepidermoid carcinoma, 
mixed tumor, and Warthin’s tumor, but feel that these findings probably were 
secondary to the presence of the neoplasm. Unfortunately, none of the glands 
so examined demonstrated sialectasis before excision. On this basis, however, 
sialography of parotid glands should be performed meticulously when parotid 
tumor is suspected, as eventually some of these glands inevitably must show the 
characteristics of coneurrent sialectasis. Careful microscopic study of the ex- 
cised tissue and comparison of the histologic findings with the sialographic 
findings should certainly be enlightening. 

The treatment of chronic parotitis is far less satisfactory at present than 
that of chronie submaxillary sialadenitis, as in general excision of the parotid 
gland is not surgically feasible in the management of chronic parotid sialadenitis. 
When duet strictures are present, as sequellae of mumps, trauma, etc., the 
gland seems to respond well to stretching of the strictures whenever indicated. 
This usually is accomplished with a punctum dilator, as discussed in the tech- 
nique for sialography. Sialography itself seems to be of value in some non- 
purulent cases, probably because it is mildly bacteriostatic and mildly irritating 
and stimulates a flow of saliva from the affected gland. Obviously, in the pres- 
ence of an acute inflammatory episode sialography usually is not indicated until 
the acute phase has resolved. These conditions respond well to the use of 
properly selected antibiotics, local heat, ete. When suppuration is present, 
the choice of antibiotics should be influenced by the nature of the pyogenic 
organism, 
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Systemic potassium iodide was used only once in our series of cases and 
we cannot fairly praise or condemn it. In the one case in which it was used 
it did not appear to be very effective, although Lane,’ who has had more 
experience with its use, praises it highly. As already stated, our own patients 
responded best to dilatation of strictures, when these were present, and to the 
therapeutic effect of sialography, although the latter cannot be regarded as 
a truly effective, dependable method of therapy. At present the entire system 
of treatment of chronic parotitis must be considered as only partially effective, 
although the ‘‘elinic’’ system of therapeutic planning, as discussed, should 
prove very useful in the management of future problems. 

In closing, it seems appropriate to include a word of caution concerning 
the misuse of radiation therapy in the treatment of chronic parotitis. Some 
clinicians feel that when chronic parotitis is present the symptoms will dis- 
appear if the gland is irradiated until the parenchyma atrophies and the gland 
becomes nonsecretory. This opinion is undoubtedly correct, but it fails to con- 
sider that the gland is often a very difficult one to ‘‘knock out,’’ and may 
require a large radiation dose. Whether or not the parotid is rendered non- 
secretory, the mucous glands of the soft palate and the buccal and pharyngeal 
mucosa beneath it will certainly atrophy as a result of excessive irradiation. The 
residual drying of these tissues usually is more uncomfortable to the patient 
than the chronic, recurrent parotitis and this loss of adequate mucosal moisten- 
ing may be an important factor in the carcinogenesis of this area. On this 
basis, it is our thought that the use of radiation therapy for the treatment of 
chronic parotitis is indicated only rarely, and that any consideration of its 
use should be based on careful evaluation of its hazards. 

We have had little experience with the rare syndromes involving the 
salivary glands which have been mentioned in the literature. At least two 
of our patients may have had systemic components in their diseases, but longer 
follow-ups than we have completed will be necessary before a definite diagnosis 
can be established in either case. However, the role of systemic disease in the 
incidence of chronic sialadenitis is not well classified in the literature, and 
considerable confusion still exists. It is to be hoped that careful study will 
eliminate some of these difficulties in the near future. 

Very recent research has demonstrated the important role of the salivary 
glands in extrathyroid iodine metabolism by use of iodine 131 isotope tags.” 
Apparently there is an enzyme system in the salivary glands which breaks down 
iodine in diiodotyrosine from the thyroid gland into a degraded protein and 
free iodide ions. 

This opens an entire new field for investigation of salivary gland diseases 
and function. Small tracer doses of iodine 131 may be given and counts made 
over the normal and diseased glands for comparison of iodine uptake for 
functional activity. In addition, the salivary ducts may be catheterized and 
saliva counted for activity in the normal glands and glands suspected of 
disease for determination of amount of dysfunction. 





CHRONIC SIALADENITIS AND SIALOGRAPHY 477 


These studies may lead to a better correlation of the relationship between 
ivary gland disease and general body diseases, which, as we have indicated 
viously, is in a confused state. Particularly, metabolic diseases may have 
ery strong influence on the salivary gland—general body relationship.” 

Of course, these studies would presume a previous determination of normal 
roid and renal functions. 


Summary and Conclusions 

i. A review of the literature pertaining to sialadenitis and sialography 
s been presented. 

2. A series of twenty-five patients with the symptoms of chronic sub- 

\xillary or parotid sialadenitis has been reviewed. Sialograms were obtained 

1: each of these patients. 

3. Technique of sialography has been described. The importance of the 

se of warmed, diluted oil-base contrast medium and rapid exposure of x-ray 
film after injection has been emphasized. 

4. Chronie submaxillary sialadenitis and chronic parotitis have different 
sialographie characteristics, and probably are not the same disease. 

5. The principal cause of chronic submaxillary sialadenitis is calculus 
formation. The main cause of chronic parotitis is not well understood, but it 
is probably on an infectious basis. 

6. The treatment of chronic submaxillary and parotid sialadenitis has been 
discussed briefly. 

7. Demonstration of the parenchyma is not of value in the diagnosis of 
chronic sialadenitis, but it is an important consideration in the evaluation of 
salivary gland tumors. 

8. In spite of the lack of a definitive treatment for chronic parotitis, the 
use of excessive radiation therapy to destroy the secretory function of the gland 
is contraindicated. 


_ We are deeply indebted to Lieutenant John W. Pickren (MC) USNR, for the photo- 
micrographs, and to Mr. Morton Russin for the remainder of the photographs used in this 
article. 
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HEMANGIOMA AND MUCOCELE OF THE CHEEK 
Report of a Case 
Sampson S. Hecut, D.D.S.,* New York, N. Y. 


“THIS is a ease report of a benign lesion of the cheek in which a hemangioma 
| and mucocele occurred concomitantly. The greater part of the hemangioma 
as superimposed on the mucocele. The submucosal tissues of the oral cavity 
mtain many blood vessels and scattered mucous glands which are infre- 
juently traumatized by the teeth. The tissues occasionally develop benign 
ft tissue swellings which, when filled with blood, are termed hemangioma 
id, when filled with mucus, are termed mucocele. For the purpose of dis- 
ission, the hemangioma and mucocele will be described separately before the 
case report is presented. 


Hemangioma 


Hemangiomas are infrequent occurrences’ and generally are benign neo- 
plasms. They may be congenital or developmental.? Ewing* stated that they 


should be classified as true neoplasms because of their ability to suddenly 
experience accelerated, irregular, unrestrained growth. The term is derived 
from the Greek hema (blood), angio (vessel), and oma (tumor).* Boyd?’ defines 
hemangioma as a new formation of blood vessels. The developmental oral 
lesions, which generally are precipitated by trauma, are subject to the element 
of mechanical pressure of the circulation (an element that is absent in other 
tumors).° This pressure causes buds of endothelial tissue to proliferate and 
canalize,* ** forming new blood vessels with a purposeless arrangement.’ 
The proliferation of the blood vessels is independent from the circulation of 
the part, so that any hemorrhage which occurs from it is not necessarily 
severe.” *® Clinieally, hemangiomas occur on the lips, cheek, and tongue. 
They are smooth, soft, single or multilocular growths, ranging in size from a 
few millimeters to several centimeters and varying in color from red to purple. 
When the tumor is compressed the blood is expressed from the lesion and 
rushes back when the pressure is released. This is an important diagnostic 
sign.* 

Treatment.—Hemangiomas are treated with radiation, sclerosing solu- 
tions, electric fulguration, endothermy knife, carbon dioxide ice, and surgical 
excision. Combinations of the aforementioned procedures are also advo- 
cated.” 9-14 


mete. New York Board of Oral Surgery; chief dentist, Department of Correction, 
New York City. 
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Mucocele 


Mucoeeles, or retention cysts, are generally found wherever submucosa! 
glands are located. The term mucocele is derived from the prefix muco, mean- 
ing “pertaining to mucus,” and the Greek word cele, a suffix connoting » 


swelling, cavity, or tumor. 

A mucocele, therefore, is any cyst containing mucus.* Mucoceles are 
found on the lips and in the cheeks. They occur most frequently on the lowe: 
lip, vary from the size of a pea to that of a plum, and may be single, multiple, 
or unilateral mucous glands, resulting in retention of the mucoid material and 
distention of the duct.** The distention of the duct forms a cavity or cyst 
which may be filled with debris, fibrin, or erythrocytes and which is line: 
with epithelium from the duct. The thickness of the cyst varies according to 
the pressure of the mucous contents and the intensity of the inflammatory 
changes in the surrounding fibrous tissue.’* The retained fluid, which may he 
clear or muddy brown, reflects through the sac and causes the overlying 
mucous membrane to glisten and assume a bluish tinge. The mucoceles, when 
compressed, will not cause the fluid contents to be expressed from the en- 
closed cystic sac. If the cyst is ruptured a viscid, mucinous material eseapes 
from the sac, the tear soon repairs, and the cyst refills. They grow slowly and 
without pain. 

Treatment.—Complete enucleation of the cyst, under local anesthesia, 
and closure of the wound with vertical mattress sutures, which eliminate 
pockets, is the procedure of choice.**"" 


Fig. 1.—-Photograph of hemangioma and mucocele of the cheek. 


Case Report 
J. M., a white man, aged 51 years, employed as a salesman, was referred because of 
a growth in his right cheek. 


Past Dental History.—Seven months after he had a new full upper denture inserted, 
he found that he was biting the inner side of his cheek. A small “blood blister” had 
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2.—Photomicrograph of the hemangioma section of the lesion showing cavernous vascular 


Fig. 2 
network with thrombotic material. 


Fig. 3.—Photomicrograph of the mucocele section of the same lesion showing mucous 
glands and mucous cyst. The stroma and the glands are heavily infiltrated with round cells 
and very vascular, with extensive extravasation of erythrocytes in the interstitial spaces. 
The cystic cavity is filled with debris, fibrin, erythrocytes, and granulation tissue. 
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developed. He called the matter to the attention of his dentist, who adjusted the occlu- 
sion between his natural and artificial dentitions. Despite the adjustment, the cheek con- 
tinued to be traumatized, so that the present large mass developed (Fig. 1). 

Examination.—The patient was a well-developed man with multiple scarlet, sub- 
cutaneous capillaries in the prominence of the skin of his cheek. Oral examination of his 
right cheek, opposite the line of occlusion, in the region of the right first molar teeth, 
showed a dark red, lobulated mass. Closer examination indicated that it was made up of 
three lobules; two lobules were red, while the third was straw yellow and appeared to be 
filled with a yellowish fluid. The entire mass measured 1.5 by 1 em. When the lobule 
was compressed, most of the blood receded from the lesion but soon returned to its 
original shape and color when the pressure was released. The occlusion was examined ani 
appeared to be adjusted. 

Clinical Diagnosis.—Hemangioma of traumatic origin. 

Operation.—Using the excursion method of infiltration, the base of the mass was 
anesthetized with an aqueous solution of 2 per cent Xylocaine hydrochloride with 1:100,000 
epinephrine. Three millimeters from the periphery of the mass,.an eliptical incision was 
made, using a No. 15 blade. The mass was grasped with a blunt pair of Allis clamps and 
freed from its underlying tissue by blunt dissection. At no time did profuse bleeding 
occur. The subperipheral mucous membrane was undermined and freed to gain relaxation 
of tissue. The wound was insufflated with sulfathiazol powder. The lips of the wound 
were then closed with seven vertical mattress sutures, using 000 black silk. 

At the conclusion of the operation the patient was given 300,000 units of penicillin 
intramuscularly. Empirin compound with codeine, % gr., to be taken every four hours if 
necessary, was ordered. He was instructed to use small chips of ice in his mouth to 
diminish edema and control bleeding. The tissue was sent to the pathologist for examina- 
tion. 

Postoperative Progress.—There was very little edema and no bleeding of any con- 
sequence. The sutures were removed on the fifth day. He was discharged on the tenth 
day. 

Pathologist’s Report.* 

Macroscopic description: Mushroom-shaped “growth,” pitted, fissured. On gross 
section, a bloody extravasation at one pole. 

Microscopic description: In one fragment there are several fields in which a tortuous 
group of thin-walled capillaries make a vascular net (Fig. 2). One channel is widely 
dilated, that is, cavernous. It carries thrombotic material in its lumen, which is under- 
going organization from the periphery. These fields may well have given the blue 
“venous” character to the gross material and clinical picture. 

Diagnosis: Hemangioma. 

Another section shows a mass of secreting cells. The surface epithelium is well 
defined, squamous, and normal. A circumscribed cystic area may be observed under the 
surface epithelium. The stroma and glands are heavily infiltrated with round cells and are 
very vascular, with extensive extravasation or erthrocytes in the interstitial spaces, The 
cystic area is filled with debris, fibrin, erthrocytes, and granulation tissue. 

Diagnosis: Mucous cyst of long standing (Fig. 3). 
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NEUROLOGICAL ANOMALY ASSOCIATED WITH EXTREME 
MALPOSITION OF A MANDIBULAR CANINE 


Jack B. CALDWELL, COLONEL, DC, USA* 


ANDIBULAR canines often present interesting problems, although they 

are unerupted, impacted, or malposed less frequently than maxillary 
canines. The following case report deals with a right mandibular canine dis- 
covered at the lower border of the left mandible. It is reported because of a 
neurological anomaly encountered at operation which created a condition of 
unusual interest. Thoma’ reported a similar case but, since a general anes- 
thetic was used by him, sensory nerve stimulation was not a factor. No other 
case of this type was found in the literature, although a thorough search was 


not made. 
Case Report 


A 31-year-old white woman was examined routinely in the dental clinic at Fitz- 
simons Army Hospital on Nov. 20, 1948. The right mandibular canine was missing from 
its normal position and, when questioned, the patient was positive that it had never been 
present. 

Periapical roentgenograms failed to disclose the missing tooth in adjacent structures. 
On the lower left side, however, a radiopaque object was visualized (Fig. 1). It was 
obviously the missing right mandibular canine, An extraoral lateral roentgenogram more 
clearly demonstrated the displaced canine and its exact relative position to adjacent teeth 
(Fig. 2). The crown presented posteriorly, its cusp being immediately below the distal 
root of the first molar, while the tooth apex appeared to be just below the mental foramen 
and the apex of the first premolar. 

The tooth was asymptomatic. The patient had no neurological complaints or other 
symptoms referable to the condition. Since no valid reason could be offered to justify a 
recommendation for the removal of the tooth, the patient was dismissed with the suggestion 
that its removal should be for prophylactic reasons only. 

In January, 1949, the patient was seen again and at this time she expressed con- 
siderable concern and worry about retaining the tooth. This concern may have been 
aggravated by her close association with hospitalized patients, since she was an employee 
in the hospital. At her request, removal of the tooth was scheduled for Jan. 28, 1949. A 
decision to remove the tooth was made only after it appeared that leaving it might afford 
the patient a basis for the development of chronic anxiety. 

Treatment and Course.—Since the status of the patient prohibited admission to the 
hospital except for emergency reasons, it was decided that a local anesthetic should be 
used. A physical examination was not made, as the patient appeared to be in excellent 
health. Bleeding and clotting times were within normal limits. 

On Jan. 28, 1949, the patient was given 1.5 grains of Seconal sodium one-half hour 
before she was taken to the operating room. Using 2 per cent Novocain, with 1-50,000 
epinephrine, the inferior alveolar nerve was blocked at the mandibular foramen and in- 
filtration of the buccal tissues provided anesthesia for the long buccal nerve. 


From Fitzsimons Army Hospital, Denver, Colorado. 
*Chief, Oral Surgery Section, Letterman Army Hospital, San Francisco, California. 
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The skin of the face and neck was cleansed with soap and water, followed by 70 per 
nt aleohol and tincture of Merthiolate. The patient was draped in the usual manner. 
field block, using 2 per cent Novocain, completed the anesthesia. Through an incision 
the skin, approximately 1 inch long and 1 em, below the lower border of the mandible, 
, bone was reached by blunt dissection. The mandibular branch of the facial nerve was 
t encountered. The soft tissues were mobilized sufficiently to permit retraction upward. 

periosteum was incised at the lateral aspect of the lower border of the mandible and 


flected with a sharp periosteal elevator. Adequate exposure of the lateral aspect of the 


ly of the mandible in the first molar area was secured. A small bone drill was used to 


Fig. 2.—Lower right canine malposed in left mandible. 


penetrate the cortical bone and contact was made with the tooth, Additional drill holes 
were stepped posteriorily until the cusp of the tooth was reached. The crown was then 
outlined in this same manner with spaced drill penetrations. The overlying bone was re- 
moved with chisel and hand mallet, disclosing the first drill penetration to have been at 
the cementoenamel junction. Additional bone was then removed anteriorly from over the 
root for approximately 3 or 4 mm. Using a No. 703 taper fissure burr, a cut was made at 
the cementoenamel junction approximately two-thirds of the way through the tooth, and 
the crown was fractured away with a flat blade elevator and removed without difficulty. 
\ burr hole was placed obliquely into the root for traction, and was removed without 
difficulty with a round, pointed elevator. The operative field was washed free of debris 
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Fig. 3.—Lateral roentgenogram taken on Feb. 1, 1949 (fourth postoperative day), indicating 
minimal bone excision in tooth removal. 


MH 


i 


Fig. 4.—The operative defect is practically obliterated nine months after removal of the tooth. 
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th warm saline solution, and the bone margins were freshened and smoothed with a chisel. 
he periosteum and subcutaneous tissues were closed in layers with 000 plain catgut sutures 
d the skin with 0000 silk sutures. The wound was covered with petrolatum gauze and a pres- 
re bandage was applied. No drain was placed. 

The patient’s postoperative course was uneventful, and sutures were removed on the 
irth day. There were no undesirable sequelae, such as paresthesia of the lip or inter- 
rence with motor function, indicating that damage to branches of the trigeminal and 
cial nerves was not incurred, A lateral roentgenogram of the left mandible taken on 

‘eb. 1, 1949, disclosed a defect approximately 1.5 cm. long, through which the tooth had 
en delivered (Fig. 3). This was indicative of minimal bone excision in tooth removal. 
final roentgenogram made by a civilian oral surgeon (nine months postoperative) show ed 
iteration of the operative defect by complete bone regeneration (Fig. 4). 

Comment.—An interesting aspect of this case, in comparison to that described by Dr. 
homa, was the neurological anomaly encountered while operating with local anesthesia. 
\iring the sectioning stages of the operation, sharp pain was experienced on the right 
le of the mandible and, according to the patient, this pain seemed to emanate from the 

ht mandibular canine area. A reasonable explanation for this is that, in its develop- 

ntal process and migration to the left mandible, the tooth bud carried with it fibers of 
e right inferior alveolar nerve. Since the fibers normally would report sensations of 
pain to the brain as occurring in the right canine region, it can only be presumed that 
ch an interpretation of the location of pain was made as the tooth was sectioned. 

\nesthesia otherwise was profound. There was no complaint of pain in either the soft 
ssues or osseous structure. In a futile attempt to control the pain, additional Novocain 

vas infiltrated on the medial aspect of the mandible to block cervical nerve fibers which 
night be responsible. The right inferior alveolar nerve was not anesthetized, since to do 
so would have necessitated going beyond the prepared field. Slight infiltration, directly into 
the dental pulp of the canine, permitted completion of the operation. Because the patient was 
thoroughly cooperative throughout the procedure and reacted to pain only when the pulp 
chamber was entered with the burr, I am convinced that pain was present and that it was 
transmitted over fibers of the right inferior alveolar nerve. However, I regret that I did not 
block this nerve to prove the anomaly conclusively. Had general anesthesia been given, the 
presence of this neurologic anomaly would not have been discovered. 


Summary 
A ease of extreme malposition of a right mandibular canine is reported. 
Because of its location at the lower border of the left mandible, removal of tlie 
tooth was through an extraoral approach, thus avoiding damage to the ad- 


jacent teeth and sensory nerves. 
An interesting aspect of the case was the neurological anomaly en- 


countered as the tooth was removed under local anesthesia. 


Reference 


Thoma, K. H.: Oral Surgery, ed. 2, St. Louis, 1952, The C. V. Mosby Company, Vol. 1, p. 


293. 


wi iii 





SECONDARY HEMORRHAGE FOLLOWING TOOTH EXTRACTION 
Report of Case 
JAMES SPRINGER, CapraIn, DC, USAR 


BNORMAL hemorrhage following the removal of teeth may be one of the 

most distressing complications encountered in dental surgery. The etiol- 
ogy of this condition may be systemic or local in origin. A sudden onset of 
bleeding from the wound site occurring several days after the initial opera- 
tion is defined as secondary hemorrhage and is usually due to local factors. 

The development of secondary hemorrhage invariably creates an emer- 
gency situation. Though not serious in every instance, it is an alarming ex- 
perience for the average patient, weakened by loss of blood and upset with 
worry. Prompt and decisive symptomatic treatment is imperative to arrest 
the bleeding and relieve the patient’s anxiety. 

The following report illustrates a case of secondary hemorrhage which 
developed in spite of forewarning by the patient that he was a ‘‘bleeder’’ and 
precautionary measures taken in his behalf. 


Case Report 


The patient, a well-nourished, 36-year-old white man, was seen at the dental ciinic 
as part of a routine annual physical examination. The dentition was in good repair and 
the periodontium was healthy, except for an unopposed lower right third molar tooth. 
Clinically, the third molar had deep buccal and distal gingival crevices with a purulent 
fistulous sinus on the buccal mucosa. <A defective amalgam restoration was present on 
the mesio-occlusal surface. The tooth was asymptomatic. 

The roentgenogram showed bone rarefaction distal to the third molar, caries under 
the amalgam extending to the mesial pulp horn, and a large periapical radiolucency super- 
imposed on the mandibular canal (Fig. 1). 

When the patient was advised to have the tooth removed, he related a memorable 
experience of prolonged bleeding which followed extraction of the lower left third molar 
a few years previously. Several days of hospital care had been required to control the 
hemorrhage. He was now scheduled to make an important trip overseas in two weeks’ 
time and feared a repetition of the discouraging episode. 

Preoperative Considerations.—Laboratory examination found bleeding time, 3 min- 
utes 15 seconds; coagulation time, 4 minutes 5 seconds; and a platelet count within normal 
range. Medical consultation was held. The patient was in excellent health, with no signs 
of organic disease. The one episode of postextraction hemorrhage was the only incident 
of irregular bleeding in his medical history. 


From the oral surgery section, dental service, U. S. Army Dispensary, The Pentagon, 
Washington 25, D. C. 
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With respect to hemostasis, two factors seemed potentially significant in this case. 
‘ne was the presence of the local chronic infection. The other was the suspicion of an 
ynormal hemorrhagic tendency on the part of the patient, notwithstanding the normal 
ndings on the blood test in this regard. Neither hospitalization nor preextraction medica- 
yn was deemed necessary. Management of hemorrhage would be governed by local 
ynsiderations and the postoperative course would be closely supervised. 


Operation.—Under regional block anesthesia an envelope-type mucoperiosteal flap 
as reflected from the molar teeth, releasing frank pus from the buccal gingival crevice 
f the third molar. Using an elevator and forceps, the tooth was delivered with a mini- 
im of effort. The periodontal abscess adhered to the buccal root surface as a collapsed 
. of dense fibrous tissue. The periapical abscess was removed intact from the depth 

the socket with cotton pliers. No excessive amount of bleeding resulted from these 


rocedures. 


Fig. 1.—Diagnostic roentgenogram of lower right third molar tooth. 


The flap was repositioned and sutured in place. Continuous primary bleeding did not 
appear imminent and the likelihood of secondary hemorrhage seemed rather remote, Never- 
theless, a strip of iodoform gauze medicated with benzocaine, four parts and thymol iodide, 
one part, in a petrolatum base was placed within the top half of the wound as an aid to 


clot formation. 


Postoperative Sequelae.—The patient returned the next morning with a slight facial 
swelling, a mild trismus, and no bleeding. On the fourth postoperative day the sutures 
were removed and the dressing gently lifted out of the socket. The blood clot seemed well 
organized. A smaller strip of medicated gauze was laid lightly in the wound to protect it 
against mechanical insults. 

At 6:30 a.m. on the fifth postoperative day the patient developed a spontaneous 
hemorrhage, He reported to the clinic two hours later biting on gauze sponges in a vain 
attempt to check a steady flow of dark-colored blood. The patient had carried some heavy 
luggage up- and downstairs the previous evening in preparation for his trip. He specu- 
lated that perhaps this inadvertent indulgence in physical exercise had caused the sudden 
onset of bleeding. 

Regional block anesthesia was obtained and the socket débrided. In order to arrest 
the profuse venous hemorrhage from the depth of the wound, it was necessary to saturate 
several inches of iodoform gauze in a paste of tannic acid-epinephrine hydrochloride 1:1000 
and pack it tightly into the socket. This combination of drugs on gauze affords the dual 
benefit of biochemical and mechanical action, producing a rapid and effective local hemo- 
stasis. The disadvantage of this procedure, on the other hand, lies in the fact that un- 
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timely or improper removal of the packing may precipitate new bleeding. In instances of 
extreme postextraction hemorrhage, however, such treatment generally serves as a highly 
satisfactory emergency measure. 

Medical examination found a regular, even pulse rate and blood pressure within nor- 
mal limits. Instructions for the day consisted of biting pressure on gauze sponges, ice 
bag applications to the face, a liquid and soft food diet, and bed rest at home. 

The next day the patient returned with no bleeding. The packing was left undis- 
turbed for another twenty-four hours, at which time it was carefully removed. Fresh 
granulating tissue lined the bottom of the socket. A benzocaine-thymol iodide dressing 
was substituted for the packing and laid lightly over the fragile healing tissue. 

Substitution of medicaments proved injudicious. At 2:30 a.M. the following day the 
patient telephoned that bleeding had started again. He was seen one half-hour later with 
a less severe degree of hemorrhage than during the first attack three days before. Bleed- 
ing was successfully controlled with a tannic acid-epinephrine gauze packing. That after- 
noon the patient returned with no bleeding, The packing was changed then and again two 
days later. On the thirteenth postoperative day the final dressing was removed, revealing 
firm, healthy granulating tissue proliferating throughout the entire socket. 

On the fourteenth day following removal of the tooth, epithelization of the wound 
surface was well in progress. Though advised to postpone his trip as a precaution, the 
patient left by plane for overseas that morning as scheduled. In a letter dated eight days 
later, he wrote that the socket was healing nicely without further difficulty. 

Hematology Report.—The patient was referred to Walter Reed Army Hospital for 
hematologic evaluation. The results were normal. To quote: ‘‘Physical examination is 
noncontributory and capillary fragility tests normal. Laboratory data are all within nor- 
mal limits for the techniques employed: bleeding time, 7 minutes 45 seconds; Lee-White 
—tube 1, 6 minutes 45 seconds, tube 2, 10 minutes, average, 8 minutes 22 seconds; clot 
retraction, good in 2 hours, complete in 18 hours; prothrombin time—control, 15 seconds, 
patient, 16 seconds. A study of fresh peripheral smears reveals abundant platelets of good 
morphology and no abnormalities of erythrocytes and leukocytes. 

‘‘This patient has an essentially normal clotting mechanism, The two isolated epi- 
sodes of bleeding following tooth extraction probably can be attributed to local factors 
of a vascular nature. The presence of a capillary or vascular defect, of course, cannot be 
ruled out by coagulation studies, but certainly the history is not particularly suggestive 
of any severe vascular abnormality. No treatment appears necessary at present.’’ 


Discussion 

A case is presented wherein secondary hemorrhage occurred five days 
after extraction of a lower third molar with periodontal and periapical in- 
volvement. Local factors originating in the diseased environment of the af- 
fected tooth were partly responsible for development of the condition. Chronic 
pathology resulted in lowered tissue resistance of the wound and contributed 
toward ultimate failure of the healing process and subsequent hemorrhage. 

One has the impression that the basic cause underlying the incident was 
an abnormal hemorrhagic tendency inherent in the patient. Despite normal 
findings on hematologic analysis, it is not unlikely that a certain predisposi- 
tion to irregular bleeding did exist in this patient. Stimulus for rupture of 
the friable granulating tissue may have been occasioned by either the manipu- 
lation of dressings in the socket, the temporary elevation of pressure in the 
vascular system due to physical exercise, or by both. 

Following delivery of the tooth, a medicated gauze dressing was placed 
within the socket to encourage healing by second intention. An alternative 
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method of treatment would have been insertion of an absorbable gelatin 
ponge saturated with a thrombin solution into the socket sutured closed as 
means of promoting healing by primary intention. To have done so would 
ave required some surgical reduction of the alveolus, approximation of 
ingual mucosa to buecal mucosa traumatized by infection, and administration 
‘ prophylactie antibiotic therapy. This procedure seemed quite unnecessary 
t the time of operation. 

In the light of the postoperative sequelae, however, one may wish to 
‘gue in favor of the latter approach. Had healing by primary union been 
complished by this method of treatment, it is conceivable that secondary 
emorrhage might not have developed following removal of the tooth 
lescribed in this case report. 

Acknowledgments are due Captain Ralph V. Gieselman, Medical Corps, U. S. Army 
lispensary, The Pentagon, for his consultative advice; Walter Reed Army Hospital Hema- 
logy Laboratory, Washington, D, C., for the hematology report; and the U. 8S. Army Sig- 
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al Corps, Pictorial Service Photo Lab, The Pentagon, for reproduction of the roentgeno- 
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PERIODONTAL LESIONS IN THE SYRIAN HAMSTER* 


I. A Method of Evaluating Alveolar Bone Resorption 


Pau. H. Keyes, D.D.S., M.S., AnD HaRo.p S.-GoLp, A.B., Boston, Mass. 


° 


INCE periodontal disease in hamsters was first reported," * several investi- 
gators have described the lesions and their development in detail.*-> Lesions 
of two types have been reported: (1) localized interproximal, apparently due 
to impaction of hair and shavings, and (2) a more generalized resorption usu- 
ally associated with the debris of powdered diets. Several systems have been 
proposed to evaluate the disease process. Mitchell® * and Chernausek and 
Mitchell’ suggested a method based on the presence of subgingival debris in 
thirty-two areas around the molar teeth. Rushton’ has used histologic material 
to measure the downgrowth of the epithelial attachment. Johansen’ devised 
a detailed charting system for following and scoring soft tissue involve- 
ment. Costich™! has evolved a system of evaluation which uses the weight of 
cellulose acetate patterns cut from tracings of the relationship of the cemento- 
enamel junction to the alveolar crest. A roentgenographic method for use in 
the live animal has been proposed by Shourie, Driesinger and Hein.** 

The objective of this study was to develop a quantitative method for the 
evaluation of alveolar bone resorption in hamsters which would (1) be easy 
to use, (2). give reproducible results, (3) yield data suitable for statistical 
treatment, and (4) be sufficiently flexible for use in toto or in part by other 
workers. 


Methods and Materials 


The hamster jaws used for this report were Formalin-fixed, dried in air, 
and stripped of soft tissue and debris. Under binocular dissecting microscope 
(1.3 x 15) with wide angle oculars, measurements of the distance from the 
cementoenamel junction to the alveolar crest were made along the lingual or 
palatal aspect of each molar. With the aid of a special instrument described 

From the Department of Clinical Dentistry, Harvard School of Dental Medicine, Boston, 
Massachusetts. 

Presented in abstract form to the thirty-third general mesting of the International Asso- 
ciation for Dental Research, Chicago, Illinois, March 18 to 20, 1955. 


*This investigation was supported by a Research Grant from the National Institute of 
Dental Research, U. S. Public Health Service. 
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in the next paragraph, and by using the cusps as reference points, seven meas- 
irements per quadrant were made. These were then totaled to estimate re- 
sorption for the entire quadrant (Fig. 1). 


ig. 1.—Hamster mandible stained with Biebrich scarlet to differentiate cementoenamel junc- 
tion. Measurements are made beneath cusps at loci indicated by vertical lines. 





Fig. 2.—Micrometer and blade end of a Clev-Dent #25 plastic instrument which has 
been polished and ground square. 


Fig. 3.—Enlarged end of instrument and micrometer jaws. Lines on instrument have 
been inscribed by drawing blade across opened micrometer jaws. Blade is then ground on 
both sides to reduce width. Reduced blade end is shown in Fig. 4 

The tip of a stainless steel plastic instrument (Clev-Dent #25) was ground 
square, bent to a convenient angle, and polished to a mirrorlike finish. A 
micrometer with a vernier calibrated at 0.01°-mm. was then used to seratch 
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markings at 0.2 mm. intervals in the following manner. With the micrometer 
opened exactly 2.0 mm., the flat edge of the plastic instrument was held firmly 
against one jaw of the micrometer, while the polished surface was drawn across 
the sharp edge of the opposite jaw with sufficient pressure to inscribe a fine 
line. The micrometer was then closed 0.2 mm. and the process repeated until 
the entire tip of the instrument was graduated (Figs. 2 and 3). The end of 
the calibrated blade was then narrowed by grinding. 

Because the cementoenamel junction is somewhat difficult to identify, an 
attempt was made to selectively stain this junction using several procedures 
and a variety of the more common laboratory stains. Although all the methods 
used gave inconsistent results, occasional success was obtained by treating 
thoroughly cleaned jaws with Biebrich’s scarlet and then rinsing with aleohol. 





Fig. 4..—-_Hamster jaw _with instrument in place to show position and manner in which 
measurements are made. The value recorded approximates the nearest whole unit value on 
the scale, in this instance a value of three. 


Fig. 1 illustrates the results obtained by this method. Although stained speci- 
mens are more readily measured, the staining procedure is time consuming and 
was found to be unnecessary. After study of a few well-stained specimens, 
one becomes familiar with the relationship of the cervical line to the morpho- 
logic characteristics of the crowns, for example, the gingival terminations of 
the buccolingual sulci. Thus, one can envision the relative position of the 
cementoenamel junction and make measurements without difficulty. Fig. 4 
shows the exact position of the instrument when used to make measurements. 


Results 


Reproducibility of Measurements.—To test the consistency of recording, 
a series of twenty-one stained and unstained jaws was measured independently 
and on different days, twice by one of us (H. 8. G.), and three times by the 
other (P. H. K.). The ability of an observer to reproduce previous measure- 
ments was generally good. The means and standard deviations of observations 
by one observer are presented in Table I. 





PERIODONTAL LESIONS IN SYRIAN HAMSTER 495 


\BLE I. DUPLICATE MEASUREMENTS OF BoNE LEVEL IN RIGHT QUADRANTS OF TWENTY-ONE 
ANIMALS 








MOLAR MOLAR 


1+5 314+5 3.72. 31+.7 25+ .8 26+ 9 
3.7 + 30+.7 24+.7 22+.9 
ab THIRD MANDIBULAR 


SECOND MAXILLARY | THIRD MAXILLARY 
FIRST MAXILLARY MOLAR 





rst reading 3.1 + 
cond reading 30¢+3 39+ 5 





FIRST MANDIBULAR MOLAR MOLAR 


= 41233 <3 





‘irst reading 8 2.3 


5.3 + - . 3.1 + 7 
Second reading 5.0 + 1.2 41+ BS ~@4a 24 ° 29+ 9 23+ 9 





One unit equals 0.2 mm. 


The maximum difference between duplicate readings of identical loci was 
two units. This occurred only four times in five samples of 588 loci each. One 
f us (H. S. G.) approached an ability to duplicate measurements with 433 
identieal readings of 588 loci; the other (P. H. K.) recorded similar values 942 


TABLE IJ. MaxintAry ToTaL Scores OBTAINED FROM Five DIFFERENT MEASUREMENTS* 








| SERIES I | SERIES II SERIES III SERIES IV SERIES V 
ANIMAL (H. S. G.) (H. 8. G.) (P. H. K.) | (P. H. K.) (P. H. K.) 
46 48 49 49 
47 49 
48 47 
45 
33 
29 
32 
39 
45 
29 
30 
31 
36 
43 
45 
44 
9; 41 
115 44 
116 43 
122 41 
123 45 


*Mandibular score variations were of equal magnitude. 











times out of 1,176. The tendency to vary one unit in either direction, rather 
than to record consistently higher or lower, gave total scores in close agreement 
as shown in Table II. Table III presents the frequency distribution of the dif- 


TABLE III. Frequency DISTRIBUTION OF DIFFERENCES BETWEEN TOTAL SCORES, MAXILLAE 
AND MANDIBLES CONSIDERED SEPARATELY 


foe ~~ AMOUNT OF DIFFERENCE BETWEEN TOTAL SCORES 
rTyTerey [5,6),7)]81]9 | 10 
5 Soe eT ee 











COMPARISONS 0 
PHK I vs. IT 5 S 3s 








PHK II vs. IIT 17 


scores varied 


HSG I vs. II 11 


Number of in- 
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ferences between duplicate readings. One operator (P. H. K.) was able to re- 
duce the number of total score discrepancies greater than four units to only 
one instance by a third series of readings. 

Limited Readings.—In the evaluation of bone resorption in a series of 
animals, the procedure would be simplified if readings could be limited to one 
jaw, or perhaps to one quadrant of a jaw. In order to justify such a pro- 
cedure, one must demonstrate a correlation between maxillary and mandibular 


50 


b b 
fo} a 


w 
on 


Maxillary Score 








Mandibular Score 


Fig. 5.—Graph showing correlation between maxillary and mandibular scores. 


scores, as well as bilateral symmetry, Fig. 5 illustrates the good correlation 
between maxillary and mandibular scores, and also shows the tendency toward 
higher scores in the mandible. 

Examinations of many hundreds of specimens gave the impression that 
right and left quadrants are affected to a comparable degree. The jaws in this 
series of animals were studied for bilateral incidence of resorption, and in- 
spection of the data shows close agreement. The means of standard deviations 


TABLE IV. MEASUREMENTS OF RIGHT AND LEFT QUADRANTS OF TWENTY-ONE ANIMALS 








MOLAR MOLAR 


| SECOND yd THIRD MAXILLARY 


| FIRST MAXILLARY MOLAR 
$5. Bi24 4 ‘ & 2. 25+ .8 26+ 9 

1 @t@2.. . ; Ex 423 25+ 9 24+ 8 
eee —— THIRD MANDIBULAR 





Right 3.1 
Left 3.2 





FIRST MANDIBULAR MOLAR MOLAR MOLAR 


Right 63415 41412 41+ 8 . : . ° ok 
Left 60+1.7 45410 4.2 + .7 , d ‘ : 9 


One unit equals 0.2 mm. 





8 832 7 
8 2.3 + 8 





TABLE V. INSTANCES OF BILATERAL VARIATION IN VALUES FOR COMPARABLE LOCI IN 
TWENTY-ONE ANIMALS 








VARIATION | HSG II | PHK I PHE Ill 


Times right loci 42 35 47 


exceeded left 
Times left loci 48 43 43 
exceeded right 
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* observations of right and left quadrants are presented in Table IV. Right 
nd left side readings at similar loci differed 31 per cent of the time. How- 
er, the difference did not favor either side, as evidenced by the number of 
stanees in which the right exceeded the left, and vice versa, as shown in 
ible V. 


Figs. 6, 7, and 8.—Examples of several degrees of alveolar bone resorption in maxillary 
quadrants of hamsters. The measurable differences per quadrant between Figs. 6 and 7 are 
about four units; between Figs. 7 and 8 approximately four units; and between Figs. 6 and 8 
approximately eight units. These values would be doubled when expressed as total maxillary 
scores. Note the slight diastema between second and third molars. 


Thus, it might be possible to limit the evaluation to one quadrant as a 
means of assaying variations between groups. After studying our data and 
comparing right and left quadrant scores, we feel that single quadrant scores 
could be used, provided one establishes a sufficiently high value to express a 
significant degree of difference. However, because of certain inherent and 
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unavoidable error in the method of measurement, we prefer duplicate, bilateral] 
measurements of one jaw. Due to the extreme variability in bone level about 
the mesial aspect of mandibular first molars, and because the number of varia- 
tions between sets of mandibular readings exceeded maxillary in about four 
cases to one, we prefer to make readings along the palatal aspect of the upper 
molars. We feel very conservative in saying that by following this latter pro- 
cedure total scores of one jaw which differ by six or seven units are probably 
significant. Values greater than eight are certainly significant. Figs. 6, 7, 
and 8 illustrate upper left maxillary quadrants with approximately four unit 
differences per quadrant. That there are real differences in bone level be- 
tween these specimens is obvious. 


Discussion 


The study of experimental periodontal disease in the hamster is still in 
its earliest stages, and no evaluating procedure has yet been generally ac- 
cepted. Mitchell’ has advocated a simplified method for estimating periodontal 
disturbance by recording the presence of distinct masses of subgingival debris 
in thirty-two loci adjacent to the molars. Variations in extent and severity of 
damage are not regularly considered, unless too many scores approach the 
maximum of thirty-two, in which event the author suggests that the total area 
of gingival destruction be determined by drawing the pattern of involvement 
on a diagram, and later weighing the paper pattern. If subsequent work and 
further statistical treatment of derived data substantiate the adequacy of this 


system, it should prove very useful, particularly when histologic material is 


desired. 

For soft tissue lesions, the elaborate and careful charting system advo- 
eated by Johansen*®® will produce data which lend themselves to graphic or 
pictorial comparisons, and is especially useful for serial studies of live animals. 
By summation of the number of area units affected, numerical data may be 
obtained for statistical comparisons. 

Measurements of histologic material, as used by Rushton® to study the 
epithelial downgrowth in hamsters, provides accurate data, and has been useful 
in certain specific studies. This method would be technically laborious, how- 
ever, and has not been advocated for large scale studies. 

The method used by Costich™ measures the relationship of the cemento- 
enamel junction to the alveolar crest by weighing cellulose acetate patterns of 
tracings of this relationship. While providing data similar to the system 
herein presented, it is more time consuming and laborious. 

The system of recording suggested in this article is confined to alveolar 
bone resorption in dried specimens. Numerous observations suggest an in- 
timate association between gingival recession and crest resorption, although 
we have no material at present which can be used for a conclusive demonstra- 
tion. Since bone loss represents a very definite and tangible manifestation 
of periodontal disease, evaluation of the extent of this loss should be helpful 
either with or without study of the soft tissue. Further study will be neces- 
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y to decide which determination will be moSt desirable: (1) soft tissue 
olvement, (2) alveolar bone resorption, or (3) both soft and hard tissue 


( inges. 
The method deseribed can be used to measure bone level at any number 
loci, bueeal or lingual, maxillary or mandibular. However, we feel that 
since the lesions appear to be bilaterally similar and bimaxillary in extent, a 
resentative estimation of crest resorption can be obtained by limiting read- 
rs to one of the two jaws. We prefer duplicate readings of the palatal aspect 
the maxilla for the reasons previously discussed. 
Under certain circumstances, periodontal involvement is so extensive that 
siveable diastemata develop, especially between maxillary molars (Figs. 7 
| 8). Beeause in such eases horizontal bone level in other areas is severely 
fected, no attempt has been made to evaluate the presence or extent of 
iastemata as a special reading. Further work may indicate such a need. 


Summary and Conclusions 


A system for the evaluation of alveolar crest resorption in hamsters has 
heen adopted for use with air-dried specimens freed of soft tissue and debris. 
With an instrument aecurately calibrated in 0.2 mm. units, measurements of the 
distanee from the cementoenamel junction to the subadjacent bone margin are 
made along the palatal aspect of the maxillary molars. We feel that the aver- 
ve of duplicate measurements of bone level in the maxilla gives data repre- 


sentative of the degree of periodontal disturbance in the entire mouth. 
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Oral Medicine 


TEMPOROMANDIBULAR FUNCTION* 


RayYMoNpD J. NaGue, D.M.D.,** New York, N. Y. 


O DISCUSS the broad subject of function as its relates to the temporoman- 

dibular joint would involve a multiplicity of allied theories. Even though 
germane to the subject matter indicated by the title of this article, such a 
discussion or presentation would take many hours. Because of this very 
involved function and also because of trends in the clinical fields of re- 
storative dentistry and prosthodonties, two very important facets are selected 
for discussion: (1) the significance of physiologic rest position of the man- 
dible and (2) centric relation. Selection of these singularly significant func- 
tions for this topic is made because of an obvious trend previously referred 
to, obvious to some at least who have been privileged to observe the pendulum 
swinging, so to speak, in an are which some would rather forget. This ex- 
ample of reference is intended to indicate the ‘‘bite-raising era’’ of the early 
nineteen thirties, when indiscriminate increase of the vertical dimension was 
rather common practice. In the main, the results did not reflect to the credit 
of dentistry. Instead of correcting temporomandibular conditions, many 
symptoms were aggravated. Normal-functioning occlusions were placed into 
traumatic relation, from the viewpoint of both physiologic malfunction and 
malposed teeth which caused alveolar destruction because of traumatic re- 
sultants. Some specialists in the prosthetic field during this era agree that, 
by and large, the cases coming under their supervision for treatment were 
for correction and retreatment, rather than for primary diagnosis and treat- 
ment. The dental literature during the thirties was studded with articles by 
Schuyler,! Mershon,? Tench,* and many others, which brought to the attention 
of the profession the dangers of such radical treatment. 

Today our knowledge in these fields has increased a thousand-fold. Yet, 
we must be conscious of the increasing tendency toward occlusal rehabilita- 
tion with multiple splinting involving offsetting of occlusal surfaces as related 
to the clinical root, and splint coverage of all remaining teeth for esthetic pur- 
poses only. We must be conscious also of the trend toward repositioning the 


*The Third Herman L. Reiss Memorial Lecture delivered on Oct. 25, 1954, at the New 
York Academy of Medicine under the auspices of the New York Institute of ‘Clinical Oral 


Pathology. 
**Dean, New York University College of Dentistry, New York, N. Y. 
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occlusal plane by changing the posterior occlusion and repositioning of oc- 

clusal relationships into a position which cannot be tolerated by the growth 

pattern and physiologic position of the entire musculature of the jaw and 
errelated orofacial integument. The thoughts put into this article are not 
ended as a critical analysis in any way. It is hoped that re-emphasis of the 
yortanee of physiologic rest position and centric relation will be the accom- 
shment of these thoughts. 


Physiologic Rest Position 


Perhaps one of the most important relationships with respect to temporo- 
indibular function, and one needing particular attention when considering 
ny oeelusal restoration, is that position of fhe mandible when all the struc- 
res are at rest. In no way must physiologic rest position be confused with 
freeway space or interocclusal space. To signify the importance of the 
nhysiologie rest position, however, the interocclusal space, of necessity, must 
be considered as part of the entire anatomic and physiologic picture with a 
definite functional purpose in the over-all consideration. This space develops 
and is established during the growth and development of each person, to vary- 
ing degrees. Any attempt to invade or alter this interocclusal space beyond 
certain natural limitations will not be tolerated by the developmental pattern. 
One of the reasons for the selection of physiologic rest as a subject for 
diseussion is beeause it allows a description of mandibular function and tem- 
poromandibular funetion as part of a syndrome or pattern, each segment of 
which is dependent upon the other for natural function. 

Brodie,‘ in his early studies in the field of cephalometries, demonstrated 
that a pattern of growth is established as early as the age of 3 months. At 
birth the tongue occupies the entire oral cavity, and the jaws are apart. As 
growth progresses, the jaws grow and the teeth move into position for erup- 
tion; the tongue, which is controlled by a slower growth pattern, becomes en- 
closed by the alveolar process and the teeth. This development, however, 
occurs without occlusion of the teeth. Previous to the studies of Brodie and 
others, it was believed that the jaws were forced apart by the eruption of 
teeth. As the pattern of growth continues and segments of the face develop, 
the lower border of the mandible remains constant and the relation of the 
parts essentially does not change. 

Studies also show that the angle of the mandible, once it is established by 
the growth pattern, will remain constant throughout life. It is well estab- 
lished that muscle actually never rests,’ but instead is in a state of tonus, which 
means that some fibers are in partial contraction at all times. If a muscle, or 
even a fiber, is in a state of tension, there will be movement unless there is some 
resistance by another force to offset or balance that in effect. This opposite 
foree must come from another muscle as an antagonist or, if this is not the 
effect, gravity can play the role as the antagonist to the normal tonus. There- 
fore, museles have the responsibility for movement of a bone, and also must 
act as the antagonists in order to have stability and rest of the parts. 
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How, then, does this principle apply to temporomandibular function and 
rest position of the mandible? Also, and more important, how far-reaching 
is this principle? To better comprehend the responsibility of a part, it is 
better to relate it to its interrelated responsibilities. The principle of recip- 
rocal innervation of muscles is well known. It also is well known that tonus 
and balance thereby resulting are responsible (with other factors, of course) 
for the maintenance of posture and equilibrium. 

With these principles as a basis, it should be accepted that the posture 
and position of the head in a large measure are dependent upon a physiologi- 
cally stabilized mandible when the head is in a position of rest. To deseribe 
this further, the head, placed as it is upon the spinal column, is held in a posi- 
tion of bilateral balance in the following manner: The greater weight of the 
head anteriorly is controlled by the antagonistic action of a group of muscles 
which are attached in part to the occipital bone. These several muscles, how- 
ever, are much too powerful to function only as a counterbalance to the pull of 
gravity and weight of the anterior segment of the head. They, in turn, must 
be in a functional relation to other muscles or groups of muscles. It is this 
factor of physiologic balance which emphasizes the importance of maintaining 
the natural mandibular position and its relation to temporomandibular fune- 
tion. 

In order that mastication, swallowing, respiration, and the synchronizing 
actions of all parts be permitted, a chain of events must occur, each having 
a sequence dependent upon its predecessor and stimulated by proprioceptor 
action. Each function can be truly likened to a chain link which, if broken 
or changed, will alter the final effectiveness of all parts involved. 

The muscles of mastication and the sphenomandibular, stylomandibular, 
and capsular ligaments attach the mandible to the cranium. The hyoid bone is 
attached to the mandible on its superior surface by the suprahyoid muscles, 
which have attachment to the inferior and lingual surfaces of the mandible. 
The hyoid bone is also related by its inferior surface to the infrahyoid muscle 
group, which functions to cause fixation in order that the suprahyoid group 
may come into function. 

To relate these structures only to the act of deglutition would give only 
part of the picture. The whole involves not only deglutition, mastication, and 
swallowing, as previously mentioned, but also control of the bolus by the 
lingual, labial, and bueeal structures, together with the maintenance of the 
complicated physiology of normal respiration and respiratory rate. The 
masseters, internal pterygoids, and temporals occlude the mandible with the 
maxilla. This is one of several unalterable relations of anatomic and physio- 
logic importance. The suprahyoid muscles and the infrahyoid muscles must 
relax to permit these occluding actions. At no time is there equivalent bi- 
lateral action or an identical repetition of previous shortening and lengthen- 
ing of the same muscles. Throughout this very complicated function, how- 
ever, the posture of the head is not only controlled by antagonistic reciprocal 
action, but its position is alterable by almost inexplainable proprioceptor and 
reciprocal innervation. At the termination of these muscular and allied 
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funetions, the condyle is returned to its position in the glenoid fossa which 

is in harmony with a state of rest tonus with relation to all structures involved 

in these many complicated functions. This position is an entity; it cannot be 
red; and it is the only true position of the mandible at this stage of func- 
n. 

Freeway Space (Interocclusal Rest Space).—The position of the mandible 
when in rest tonus determines the true vertical dimension of the face and also 
lictates the mandibular position with relation to freeway space or interocclu- 

rest space. 

Niswonger,® in 1934, brought to our attention the importance of rest posi- 

on and also its significance when related to complete denture prosthesis with 
reference to the interocclusal rest space. Niswonger also demonstrated, by 
means of an instrument called a ‘‘jaw relator,’’ that the average distance 
traveled between rest position and centric occlusion was, in the largest num- 
ber of cases studied, 4/32 inch. In this study, eleven cases were reported in 
which the vertical relation had increased to a point which did not permit the 
existence of the minimal norm average, namely 4/32 inch. Im these cases, 
because of traumatic resultants, alveolar destruction occurred and continued 
until the norm was re-established. 

Thompson,° in a later (1946) and most scholarly paper, elaborated upon 
the work of Niswonger. Thompson’s conclusions called attention to the mis- 
conception that the teeth in occlusion determined vertical facial height. These 
studies, covering a statistically accepted number of cases, agree essentially 
with Niswonger that the freeway space or interocclusal rest space, as sug- 
vested by Landa,’ is an average normal of 2 to3 mm. In some abnormal cases 
studied, interoeclusal rest space was measured as high as 10 mm. or more. 
These cases showing a greater rest space nearly always are accompanied by 
a deep vertical overjut, which is normal if the posterior occlusion is present. 

Thompson said, with relation to his studies, ‘‘All attempts to increase 
vertical dimension beyond the established rest position of the mandible . 
will result in failure. Not only does the mandible return to its resting posi- 
tion, but it invariably re-establishes its normal interocclusal space as well.’’ 

These studies of Niswonger and Thompson have been a very valuable 
contribution to our knowledge of this anatomic entity and have been a basis 
for later studies. 

To use the conclusions of these scientists, however, namely 4/32 inch or 
3 mm., as a formula for rest space would be an error if applied to all phases 
of restorative dentistry, because normal minimal and normal maximal have 
a wide variation when related to dentulous and edentulous procedures. 

Boos® contributed to our knowledge of vertical dimension and rest space 
when he presented his findings following his study of muscle foree or power 
at different vertical dimensions. The instrument used and developed by 
Boos was a gnathodynamometer with a central bearing point. It was dem- 
onstrated in this study that all patients have a maximum muscle power 
point which is in direct relation to a finely defined vertical and centric 
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relation. It was postulated also that this is normal vertical relation in what 
should be centric occlusion. Using the figures of Niswonger and Thompson 
and relating them to the power point as established by Boos, the rest tonus 
position was selected as being 4 mm. greater than the point or position estab- 
lished by this relation of maximum muscle power. Restorations built by my- 
self based upon this theory were not successful. Every case so treated and re- 
stored demonstrated that the normal interocclusal rest space had been in- 
vaded and function was impaired as a result. 

The assumptions of these and other investigators reporting average nor- 
mals for interocclusal rest space have been based primarily upon the unalter- 
able rest space. This position, however, cannot be used as a guide for facial 
measurements. Even though the position of rest must always be provided for, 
by the same token we must recognize that a complete state of muscle tonus 
is only momentary. In function, however, interocclusal rest is a space or a 
distance somewhat beyond any measurement within the range of 2 to 4 mm. 
It also must be recognized that it is not possible to transfer such minute meas- 
urements to a rigid instrument to which are attached casts constructed of 
artificial stone or like material. The ‘‘releff,’’ or ‘‘resilience and like effect,”’ 
coined by Rudolf Hanau many years ago is as true today as it was then. The 
message, then, which we must take from the figures given to us as a pattern 
by Thompson, Niswonger, Boos, Landa, and others must be used as a warning 
against transgression and invasion, and not as an invitation. An interocelusal 
space of 3 to 4 mm. must always be present. To place an occlusion into fune- 
tion by transgression into this space is to interfere with normal physiologic 
rest tonus; to upset the detailed and complicated function of muscle balance 
and antagonistic action as previously described ; and to introduce minute mul- 
tiple trauma which, because of pathogenic resultants, will cause resportion of 
the alveolar bone, retrusion and mobility of the teeth, temporomandibular 
disturbance, or a multiplication of all these effects. Multiple, repetitious, 
minute trauma is much more destructive and insidious, because of chronicity, 
than a heavy, aeute, localized type of trauma. The latter usually is accom- 
panied by symptoms requiring immediate treatment, while the former usu- 
ally is asymptomatic for a long period before subjective symptoms are manifest. 

According to an exhaustive study of this subject conducted with the aid 
of a gnathodynamometer along the lines of Boos, a minimum of 5 to 6 mm. 
must be allowed for the complete denture restoration if cusps are used for 
the posterior occlusion. For treatment of all cases having any occlusal re- 
habilitation using natural teeth, there is no average. The judgment of the 
operator must determine each case. To assist his individual determination, 
consideration must be given to (1) health of the temporomandibular struc- 
tures, (2) the neuromuscular pattern, (3) the posture of the patient and the 
posture of the head, and (4) the vertical overjut of the anterior teeth. These 
factors, coupled with the knowledge of the sacred area of the 2 to 3 mm., will 
guide the operator to a successful restoration. 
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Centric Relation 


The second facet of this presentation, centric relation, is perhaps one of 
most commonly described subjects in our dental literature. For some rea- 
_ even though literally volumes have been written, there is need for more 
ification. The greatest emphasis has been related to complete denture 
sthesis. This area is only a small part of the whole, however. 
There is always some confusion about the terms, centric occlusion and cen- 
relation. Actually, we must provide for both for proper function in ‘‘cen- 
”’ The position of centric relation is one with reference to that position 
the eondyle when it has a physiologic relationship of the condyle head in 
glenoid fossa. ‘‘Centrie occlusion,’’ according to Sicher,® ‘‘is the posi- 
. of the mandible when the teeth contact. In this position of centric oeclu- 
n the condyle head is against the posterior slope of the fossa and not in the 
epest portion of the articular fossa.’’ When these two do not conform, or 
are out of harmony, a patient is in an eecentric relation only. 
A very brief review of the temporomandibular joint will be helpful for 
a clear understanding of the remainder of this article. This complex joint 
really consists of two parts, each of which essentially has a separate and in- 
dependent function. Without one, however, the other would be unable to 
funetion aeceording to the demands of mandibular movements. The upper 
part is between the meniscus and the glenoid fossa; the lower part is between 
the condyle and the meniscus. The meniscus is fibrocartilage and has a dis- 


tinetly different function than the interarticular dise in other joints. The 
capsular ligament contains the previously described structure, and all are 


bathed in synovial fluid. 

The lower portion of the joint permits all rotational movements of the 
mandible in vertical, horizontal, or lateral relation to the fossa. The upper 
portion, however, does not enter into any of the rotational or axis movements 
but, rather, permits the entire movement of the enclosed capsular structures 
onto the eminentia. Without this translational function, the mandible would 
have limited motion, it could not be protruded, and there would be no Bennett 
movement. Such limited action often is observed in arthrosis or partial su- 
perior ankylosis of the mandible. The temporomandibular joint differs from 
other rotational joints by the fact that the axis of movement may be moved 
at will during its function, and that the relation of this so-called universal 
joint to the mandible does not change. That there is hinge rotation and .a 
rotational axis has been described by Kurth and Feinstein’® and others. Many 
agree, however, that there is some variance in the center of rotation and that 
it is not fixed. This has led to the fairly well-established theory that, in fune- 
tion, the center of rotation lies somewhere within the head of the condyle and 
that it is not fixed at any one point in the glenoid fossa. As the condyle moves 
and rotates, there is bodily motion of the mandible. The gliding effect in the 
fossa is, in part, Bennett movement. 
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The axes of rotation truly ean be referred to as points in space. The 
hinge axis would be established as a line connecting the center of rotation 
somewhere within the head of each condyle. This hinge axis, of course, will 
vary in all relations to the fossa from one patient to the other. 

The usual definition supplied for centric relation is ‘‘that position of the 
mandible when the condyle is in its most retruded position in the glenoid fossa 
from which lateral motions can be made.’’ This definition no longer can be 
accepted as sufficient. The newer knowledge of the separate function of the 
two parts of the temporomandibular joint suggests a clarification of this 
definition. Centric relation defined more completely, then, is that position of 
the mandible when the head of the condyle is in the most retruded position it 
can be carried by unstrained muscular force by the patient. This is the only 
position of the mandible from which rotational movement in the lower por- 
tion of the temporomandibular joint can occur without movement of the 
meniscus onto the eminentia. In this relation the rotational axis is constant 
to the mandible and the maxilla. In any other position, the axis is constant 
only to the mandible. All movements of the mandible begin and terminate in 
this relation. Teeth in the function of centric occlusion and other vital and 
related functions, such as deglutition, respiration, and others, must accommo- 
date to this neuromuscular equilibrium. 

To know the definition of centric relation is of little consequence unless 
we recognize its great importance when treating a patient. Placing the man- 
dible into the position of retrusion and muscular balance by any method, be 
it single or multiple gothic tracing, is of little use unless the rotational axis 
can be transferred to the articulator. The working out of the point of the 
hinge axis is comparatively simple and should be used in order to locate the 
kinematic center of rotation for each patient. When this is completed, and 
only then, measurements and records are transferable to the articulator. Un- 
less such transfers are made, restorations cannot meet the requirements of 
function. 

How important is centric relation and what can happen if its normal posi- 
tion is interfered with by faulty diagnosis and treatment? The early part 
of this article established, I believe, the unalterable importance of physiologic 
rest tonus and interocclusal rest space. Linked to this, and as important 
to the entire synergy, is centric relation which we just as scientifically can 
call ‘‘physiologie centric relation.”’ 

This position is the termination—the end or final position taken by the 
normally related anatomic structures of the temporomandibular joint to sat- 
isfy the physiologic demands of the act of deglutition and swallowing. In 
many clinically restored cases which can be regarded as failures or trouble- 
some the primary cause can be traced to improper positioning of the mandible 
into a relation not in harmony with physiologic centric relation. 

Ten or fifteen years ago there was a trend to position the mandible of 
those patients having complete dentures into what was called a functional 
centric relation. Patients treated according to this theory had more than con- 
siderable difficulty because of discomfort, instability, and the many symptoms 
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ich are so familiar. Evolving from studies made of the many denture prob- 

s of these times was the cuspless posterior tooth. It has had phenomenal 
cess, but only because (1) it allows freedom for the translational function 
the upper part of the temporomandibular joint, (2) it allows freedom for 

ction without restriction for the hinge axis and rotation of the lower part 
the temporomandibular joint, and (3) the head of the condyle is free to 

in to its physiologic centric relation without traumatogenic cusp incline 
t in harmony with this functional termination. 

It is suspected that this so-called functional centric relation has been 

is being confused with that position of the mandible when it is in the 

itual position of rest centric or physiologic rest tonus. Roentgenographic 
studies establish quite conclusively that the mandible, when not in function, 
assumes a position forward of the one taken in physiologic centric relation. 
llowever, when the function of chewing is completed and the bolus is ready 
‘or passage into the pharynx, the teeth contact and physiologic centric rela- 
tion must be present because of the demands for the proper functional posi- 
tion of all the related structures. There is sufficient evidence to demonstrate 
that the mandible returns to this position of physiologic centric relation. It 
also was demonstrated by Boos and others that when the greatest power was 
available to the muscles of mastication, as evidenced when crushing a bolus, 
the mandible reached centric relation. The mandible, then, does and must 
return to this centric relation. Any attempt to place it into another position 
will not be tolerated and must be traumatogenic. Cuspal relations in a posi- 
tion not in harmony will cause multiple trauma—minute during the ordinary 
act of swallowing and heavy during mastication and deglutition. The mul- 
tiple minute stresses against inharmonious inclines are the most destructive, 
because they are repeated many dozens of times as the patient enters the zone 
of centrie relation when each act of swallowing is completed. 

In complete prosthesis, the effects and destruction resulting from incor- 
rect centric relation are observed rather soon and are evidenced by early dis- 
comfort followed by alveolar destruction. This trauma does not cause a loss 
of vertical relation beeause, as previously discussed, this occurs only when 
the rest tonus position or the interocclusal rest space is invaded. Other fac- 
tors being correct, destruction of supporting structures resulting from failure 
to obtain and transfer physiologic centric relation will be horizontal. 

In other areas of restorative dental treatment the pattern of destruction 
is of a more serious nature. The resultants of premature contact of inclined 
cuspal planes are transferred to the supporting structures of each tooth. When 
a single tooth receives a differing directional force, there may or may not be 
painful response. In most cases, destruction occurs without subjective symp- 
toms until gross mobility results, which will be in direct relation to the degree 
of disharmony between cusp relation and physiologic centrie relation. Re- 
gardless of the degree, nature will predominate at the expense of the aleovlar 
and supporting structures. 

More and serious analysis must be given to physiologic centric relation 
once it has been determined. If this one relation is used as the sole basis for 
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mandibular position, a destructive process also will occur. It must be remem- 
bered that mandibular movements begin with the condyle in its normal retru- 
sion, and they end in the same position. Because of this, there is a functional 
range which must be provided for if natural, uninhibited function is to be 
restored. If cuspal inclines were established which were restricted only to 
centric relation, function without restriction would be provided only for the 
hinge axis, or the lower portion of the temporomandibular joint. This es- 
sentially would be providing a mandibular hinge relation, as is observed in 
the dog. Provision also must be made for uninhibited function of the upper 
portion of the temporomandibular joint which will allow movement within 
its normal range. Otherwise, to bring the teeth into any eccentric position 
from centric relation would cause traumatic effects identical to those of any 
other inharmonious relation. To avoid such interference, eccentric freedom 
which will allow Bennett movement and related function is necessary. 

The techniques for taking and transferring axis rotational center, physio- 
logic centric relation, and eccentric relation are not within the scope of this 
article. They are not mysterious; nor are they overly complicated. 

However, to restore, replace, or rehabilitate an occlusion without the ut- 
most respect and regard for the anatomic and physiologic dictates described 
and reviewed is inviting failure and further complications for patients plac- 
ing their trust in our care. 


Conclusions 


1, Physiologic rest position (rest tonus) of the mandible is part of a 
syndrome which is necessary for function of parts other than the mandible. 
Large postcervical muscles are balanced by smaller groups which are directly 
or indirectly attached to the mandible. Posture, deglutition, respiratory 
function, and special senses are dependent upon the equilibrium and neuro- 
muscular coordination of each integrated part. 

2. Physiologie rest tonus is an unalterable position of the mandible in 
relation to the temporomandibular joint. This relation is established by an 
individual pattern of growth and development. 

3. Interocclusal rest space is truly an anatomic entity and must not be 
altered beyond its maximal limits. If it is, the integument will always return 
the mandible to its physiologic rest tonus. 

4, An average of 2 to 3 mm. or 4/32 inch cannot be used as a formula for 
restoration. Statistical averages are not applicable to this phase of restora- 
tive dentistry. The averages given are the minimum beyond which one must 
not transgress. Restoration provision should be greater than these averages, 
and is dictated by each individual ease. 

5. Physiologic rest centric is directly related functionally to physiologic 
rest tonus and interocclusal rest space (freeway space) ; one cannot function 
normally without the other. 
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6. All eases requiring occlusal restoration should be treated with scien- 
consideration for the transfer of anatomic and physiologic relations. 
y by this procedure can a functional pattern be maintained in the restora- 
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Oral Pathology 


PROLIFERATION OF DENTAL LAMINA IN THE WALL OF A 
PRIMORDIAL CYST 


A.tvin F. Garpner, D.D.S., A.A., MIAMI, Fa. 


Introduction 


PITHELIUM-LINED eysts of the jawbones are derived from the same 
oral type of epithelium which forms the enamel organ. 


Case Report 


The patient, a 514-year-old white girl, complained chiefly of a very slight 
pain in the region of the left mandible. Swelling, or bulging, of the jaw was 
evident on the left side. The present pain and swelling, slight to moderate, 
had increased gradually. The patient had had yearly dental examinations. 
When she first visited the office, her condition was getting worse. She had 
had the usual childhood diseases, but no unusual ones. No familial or con- 
genital diseases were noted in the family history, and there were no note- 
worthy dental or medical findings in the immediate family. The patient’s 
nutrition and eating habits were normal. The child’s diet, however, was too 
high in refined foods, that is, sugars and carbohydrates. Her dental history 
showed moderate past and present dental caries. 

The lower left mandibular deciduous second molar had been extracted 
one year previously, when she was 41% years old. There had been caries in 
the molar and a carious exposure consequently developed. An acute abscess, 
accompanied by pain and inflammation, necessitated the extraction. 

The clinical dental examination showed a distention in the buceal plate of 
the left mandibular molar area. A study model of the mandibular arch re- 
vealed a greater bulge and asymmetry on the left side of the model than ap- 
peared normal and than appeared on the right side of the mandible. 

Roentgenographie examination, as shown in Fig. 1, revealed a large cystic 
area in the region of the mandibular first and second deciduous molar area. 
The undeveloped second premolar was encapsulated by the cystie wall and 
surrounded by cystic serous fluid. The roentgenogram showed a distinct area 
of bone destruction containing the partially developed tooth which projected 
into the cavity of destroyed bone. The roentgenographic examination is the 

510 
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st valuable diagnostic aid; it readily brings out the fact of bone destruc- 
with a well-defined margin around the area containing an undeveloped 
h. This eystic area apparently may have been a congenital anomaly. 
A physical examination revealed a well-developed, well-nourished, white 


ale child. 
Intraoral and roentgenographic examination revealed a large cystic area 
it the permanent second mandibular premolar. The lymph glands were 
involved. The history gives an etiology of infection and operative trauma. 
vether with the oral and roentgenographie examination, it suggested a 
nordial eyst of the mandibular permanent second premolar. 


1.—Initial diagnostic radiogram showing appearance of area of cyst before operation. 


A differential diagnosis had to be made, as the primordial cyst is similar 
o a radicular eyst and also to a eystie or follicular adamantinoma, which has 
small papillomatous exerescences or mural tumors that are adamantinomatous. 
That eystie tooth-bearing variant of the adamantinoma having its epithelium 
that form the tooth crown also gives rise to the adamantinomatous papilloma. 
Both the crown and the tumor were under the distended follicle of the de- 
veloping tooth. The monocystic adamantinoma was deceptive and could be 
mistaken for a radicular cyst. 

The adamantinoma causes erosion of the intervening teeth. That point 
helps to distinguish between the two lesions in the x-ray picture. However, 
the final differential diagnosis and decision must rest on the microscopic find- 
ings of the pathologist. 

Clinically, therapy consisted of complete surgical enucleation of the 
cyst. It is absolutely necessary to remove the entire follicle. Follicles are 
lined with vital epithelium which is capable of proliferating. In their fibrous 
periphery are islands of epithelium with the same possibilities of growth as 
the epithelium itself. This epithelium is capable of producing the future 
adamantinoma. 

Operative Procedures.—The child was prepared for surgery. Preopera- 
tive medication of 50 mg. Demerol hydrochloride and 1/150 grain atropine 
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sulfate were given orally three-quarters of an hour before the operation. The 
anesthetic selected was 2 per cent procaine with 1 :500 Neosynephrine for local 
anesthesia. The procaine was administered by mandibular, lingual, and long 
buceal injection in the left side of the mandible. 


Fig. 2. 


Fig. 3. 


Fig. 2.—Radiogram of mandibular cystic area immediately after surgical enucleation of 
cyst. 
. 38.—Radiogram of cystic area eighteen weeks after surgical removal showing re- 
generated bone. 


Fig. 4.—Photograph of enucleated cyst showing gross specimen. (Magnification, X3.) 
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An intraoral approach was made in the second deciduous molar region. 
The gingival tissue and periosteum were retracted to expose the cystic cavity 
which contained a straw-colored fluid, which was aspirated. The undeveloped 
second mandibular premolar was then removed. The deciduous mandibular 
first molar was also extracted at this time. The cyst was completely enucle- 

d. Its eystie wall, which remained intact, was removed in one piece. 
After thorough curettage, the cystic cavity was packed with 5 per cent 
loform gauze strip dressing, and four silk sutures were used to reduce the 
ize of the opening. Roentgenograms were taken immediately. 


Postoperative Course.—The postoperative course was uneventful. Irriga- 
tions with 10 per cent hydrogen peroxide and gauze dressing were used fre- 
ently. To arrest any inflammation, sulfanilamide compressed tablets, 5 
crams, and Terramyein soluble 50 mg. tablets were pulverized and placed in 
the cavity after each irrigation. 


Fig. 5.—Photomicrograph of a section of tissue growth showing histologic structure of 
cyst. The delicate connective tissue present is thrown up in folds and papilla-like structures. 
(Magnification, x20.) 


Roentgenograms were repeated after each visit for postoperative treat- 
ment. 

Strict oral hygiene was prescribed. The wound healed completely, with 
good bone formation. The tissue mass was sent to the pathology laboratory 
for examination. 


Histopathologic Examination and Report.—The gross specimen was an 
elongated sae of gray soft tissue with a velvetlike surface (Fig. 4). It meas- 
ured 20 by 18 by 9 mm. There were many minute, pointed extensions at the 
closed end of the cyst from which a dark gray, roundish mass of soft tissue 
mm. in width emerged. At the opposite side, which was the actual opening 
of the eyst, the wall was thin and translucent. 





ALVIN F. GARDNER 


Fig. 6.—Photomicrograph of a section of the cyst showing histologic structure consisting of 


myxomatous connective tissue. (Magnification, 217.) 


Fig. 7.—Photomicrograph (high magnification) of one section showing histologic struc- 
ture of enucleated cyst in Fig. 8. The cell nuclei are small, pyknotic, and widely separated 
by connective tissue. 





PROLIFERATION OF DENTAL LAMINA IN WALL OF PRIMORDIAL CYST 515 


The specimen was composed of a dental follicle and the dental papillae. 
‘here had been eystic degeneration of the follicle, the tissue being of delicate 
‘yxomatous connective tissue, covered in part by a thin layer of stratified 
juamous epithelium, together with a smal] fragment of tooth germ. The 
elicate connective tissue was thrown up in folds and papilla-like structures, 
ud was infiltrated with scattered inflammatory cells, among which lympho- 
-ytes and plasma cells predominated. 

In one small area at the deep border there were clusters of enamel organ 
emnants or anlagen, the epithelium proliferation being arranged in cords and 


trands. 


Fig. 8.—Photomicrograph (high magnification) of another section through cyst showing 
histologic structure. Note cellular structure infiltration of delicate connective tissue stroma 
with inflammatory cells among which lymphocytes and plasma cells predominate. 


The tooth germ tissue contained blood vessels which were fairly numerous. 
The cell nuclei were small, pyknotic, and widely separated by a foamy-appear- 
ing, delicate connective stroma. No odontoblasts were recognizable at the 
periphery of the tooth germ tissue. 

The pattern of growth, as well as the character of the cells, was that of 
the dental lamina. Although this pattern of growth was somewhat suggestive 
of ameloblastoma, no positive evidence was present. 

Diagnosis.—F ragments of tooth germ and surrounding cyst wall showed 
chronie inflammation. The dental lamina were proliferated into the wall of a 
primordial eyst. 

The diseased condition in primordial cysts of the jaws is completely ar- 
rested after surgical therapy. Prognosis is favorable. 
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Summary 
This article discusses a primordial cyst which contained a fragment of 
the tooth germ and surrounding cyst wall, with inflammation in the eyst wall. 
The case shows that it is important to obtain a correct and differential diag- 
nosis to understand the pathologie condition. 
It also shows that it is important to understand the biologie principles 
involved and to base operative procedures on them. 
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CONGENITAL EPULIS 
(CONGENITAL GRANULAR CELL FIBROBLASTOMA) 


Report of a Case 


5. N. Buaskar, D.D.S., Px.D., anp R. Akamine, D.D.S., M.S.,* Cuicago, IL. 


HERE exists a heterogeneous group of benign tumors occurring in the 

skin, subeutaneous tissue, in association with skeletal musculature, tongue, 
ips, and maxillary and mandibular mucosa, the parenchyma of which consists 
predominantly of very large granular cells. These tumors were supposed to 
originate from the myoblasts and therefore were termed ‘‘myoblastomas’’ or 
‘‘oranular cell myoblastomas.’’ Crane and Tremblay’ gave an excellent re- 
view of the literature on myoblastomas and reported five of their own cases 
occurring in the maxilla, mandible, tongue, subeutis, and anus. They showed 
that these lesions either are of myoblastie nature or represent degeneration 
of the skeletal muscle. Bernier and Thompson? reported seventeen cases of 
myoblastoma, sixteen of which were from the oral cavity, and suggested that 
this lesion most probably represents regeneration of the injured striated 
musele. Fust and Custer,’ however, suggested that the so-called ‘‘granular 
cell myoblastomas’”’ histogenetically may be four separate entities: (a) those 
occurring in the skin, derived from the Schwann cells; (b) lingual lesions, 
derived from degeneration of striated muscle; (¢) rhabdomyomas associated 
with thigh museles; and (d) the so-called congenital epulis. Later, however, 
‘ust and Custer* showed that all the so-called ‘‘granular cell myoblastomas’’ 
with the exeeption of the ‘‘congenital epulis’’ were really of neural origin 
and should be termed ‘‘granular cell neurofibromas.’’ In 1952, Custer and 
lust? proposed the concept that the congenital epulis is an embryonal 
hamartoma of the tooth bud. They assembled forty previously recorded cases 
and added seven of their own. Since this report, Hayward® and Bauer and 
Bauer’ reported two more eases of the ‘‘congenital epulis.’’ Bauer and Bauer’ 
showed that, contrary to the opinion of Custer and Fust, these tumors are not 
odontogenie hamartomas of the tooth bud but rather ‘‘granular cell fibro- 
blastomas.’’ 

Review of the previously reported cases shows that this tumor of the 
newborn involves predominantly the maxillary alveolar mucosa (maxilla, 35; 
mandible, 10; unknown, 4) in the female (females, 39; males, 3; unknown, 7). 

From the Department of Oral Pathology, University of Illinois College of Dentistry, 
Chicago, Illinois. 


This investigation was carried out under Contract W-49-007 MD 496 with the Medical 
Research and Development Board, Office of the Surgeon General of the United States Army. 


*Now of Honolulu, T. H. 
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The present case is that of an apparently healthy, full-term infant boy 
(I). R.) born of a woman who, for the past six years, was being treated for 
‘late latent syphilis’? and was given Mapharsen, bismuth, and penicillin. 
Two days following delivery both Kahn and Wassermann tests were positive 
(Kahn units unknown). At birth the infant showed a soft pedunculated mass 
2.0 em. in diameter attached to the gingiva of the mandibular symphysis re- 
gion (Fig. 1). The patient was referred to the oral surgery clinic of the hos- 
pital, where a clinical diagnosis of papilloma was made and excisional biopsy 
advised. About three weeks later, when the patient returned, the tumor mass 
was of the same size as first noted. A V excision of tumor was performed 
under local anesthesia. The base of the tumor was cauterized with 50 per 
cent trichloroacetic acid in an attempt to prevent recurrence and control 
hemorrhage. About two weeks after the operation the mucosa had healed 
completely and uneventfully. 


Fig. 1.—‘‘Congenital epulis’” originating from the mandibular alveolar mucosa. 


The removed specimen was fixed in 10 per cent Formalin, bisected, em- 


bedded in paraffin, cut serially, and stained with hematoxylin and eosin. 


Selected sections were also stained with Gomori’s silver impregnation, Van 
Gieson, and Mallory’s trichrome stain. The histologic sections showed a 
peduneulated, unencapsulated tumor which was covered by a stratified squa- 
mous epithelium. In most areas rete pegs were absent and the tumor reached 
up to the epithelium (Fig. 2). The tumor consisted predominantly of sheets 
of large, rounded, and polyhedral cells with abundant pale granular cyto- 
plasm and relatively small, round or ovoid, central or eecentrie nuclei (Figs. 
3 and 4). Silver staining revealed a very delicate argyrophilic stroma which 
intercoursed between cells (Fig. 5). Cell outlines were very distinct. In a 
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Fig. 2.—Photomicrograph showing the characteristic granular cells, epithelial islands, 
and covering epithelium. (Magnification, x59; reduced \.) 
Fig. 3.—Photomicrograph showing granular cells. 


4.—Photomicrograph showing granular cells. 


(Magnification, xX190; reduced ¥.) 
(Magnification, 710; reduced ¥%.) 


Fig. 
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few areas of the tumor the characteristic large pale cells were replaced by in- 


terweaving bundles of cells with eosinophilic cystoplasm and long fusiform 
nuelei (Fig. 6). Careful examination revealed transitional stages between the 


Fig. 5.—Photomicrograph of section stained with silver to show the five intercellular 
argyrophilic stroma. The areas between fibers represent individual granular cells. This ex- 
cludes the view that these cells are epithelial. (Magnification, 710; reduced %.) 

Fig. 6.—Photomicrograph to show the two component cells of the “congenital epulis,” 
the large granular cell, and the fusiform fibroblast-like cell. (Magnification, «710; reduced 
1 


iy.) 


fusiform cells and the large clear cells. These consisted of ‘‘ballooning’’ of 
the fusiform cells and loss of eosinophilia. One portion of the tumor con- 
sisted of a large homogenous eosinophilic area with numerous fine capillaries. 
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’ Figs. 7 and 8.—Photomicrographs of epithelial islands with areas of calcificaton. (Mag- 

nification: Fig. 7, 190; Fig. 8, 350; each reduced \.) 
Fig. 9.—Photomicrograph to show the absence of epithelium and presence of giant cells 

and histiocytes around the fragments of calcified material. (Magnification, X350; reduced \%.) 
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The tumor mass showed a number of small and large clusters of epithelium 
(Figs. 2 and 7). These islands consisted of a peripheral layer of columnar 
palisading epithelium and a central, mass of squamous or polygonal cells. 
Some of these islands showed small, deeply basophil, calcified bodies of irregu- 
lar shape (Figs. 7 and 8). Serial sections revealed that some of the epithelial 
islands had degenerated and the calcified bodies were then surrounded by 
syncytium of histiocytes and giant cells (Fig. 9). 

Widely dispersed areas of the tumor showed a mild lymphocytic infiltra- 
tion. 

Comment 


Although islands of epithelium have been previously demonstrated in 
these lesions,’ areas of calcification in the islands have not been described. 
That these islands are derived from the dental lamiria or its derivatives is 
certain. It is interesting to note that after some time these epithelial cells 
degenerate and then the calcified material is removed by giant cells and 
other surrounding connective tissue cells. 

Regarding the histogenesis of this tumor, the two prevailing concepts are 
represented by Custer and Fust® and Bauer and Bauer.’ The former view 
this as an odontogenic hamartoma, while Bauer and Bauer consider the con- 
genital epulis as a ‘‘granular ¢ell fibroblastoma or neurofibroma’’ and ascribe 
its origin to the fibroblasts of the oral mucosa, peri- and endoneurium, and of 
the dental follicle. Custer and Fust*® eall this growth a hamartoma because 
they fail to demonstrate its origin from the nerve sheath cells as they could in 
other so-called ‘‘myoblastomas.’’ Also, the presence of odontogenic epithelial 
islands and the usual location of the growth influenced their conclusion as 
to the origin of the congenital epulis. In the present case we noticed epithelial 
islands which appeared odontogenic and many of which showed ealcification. 
However, all of these islands were found on the periphery of the tumor and 
mainly under the oral epithelium. The presence of these islands and even the 
foci of calcification is not unusual. Such areas are frequently seen in the fetal 
alveolar mucosa and the alveolar erypts. These islands, therefore, do not 
necessarily support the odontogenic origin of the congenital epulis. 

On the other hand, we have seen definite transition of fibroblast-like cells 
into large clear cells. This would indicate that the predominant cell of this 
tumor is a fibroblast which undergoes some thus far unknown alteration and 
appears as a large granular cell. We therefore agree with Bauer and Bauer, 
who eall the congenital epulis a granular cell fibroblastoma. 


Summary 
1. Another case of ‘‘congenital epulis,’’ in which epithelial islands re- 
sembling odontogenic epithelium with areas of calcification were present, is 
deseribed. The presence of calcification in such islands has not been observed 
previously. 
2. Findings in this case seem to support the view that the congenital 
epulis is a ‘‘granular cell fibroblastoma.’’ 
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A METHOD FOR THE PREPARATION OF PERMANENT MOUNTS OF 
INDIA INK-INJECTED SPECIMENS* 


GERARD J. KELLER AND M. JANET GRAY, PHILADELPHIA, Pa. 


NDIA ink-injected specimens of bone and teeth which have been cleared with 

oil of wintergreen and benzyl benzoate** have a tendency to turn brown 
after a relatively short period. This ‘‘darkening” eventually progresses to 
the point where details are discernible only on or near the surface of the prep- 
aration. 

Substitutions of Canada balsam, gum dammar, or any of the other fre- 
quently used mounting media were not satisfactory. After considerable ex- 
perimentation, a mixture of equal parts of methyl benzoate and benzyl ben- 
zoate was found to yield preparations which are free from this defect. 

Attempts to seal specimens cleared with this mixture presented a new 
problem. DeKhotinsky cement and other asphalt compounds were promptly 
dissolved by this clearing medium. We now seal shallow mounting chambers 
with sodium silicate. This is followed by the application of two coats of 
Gilder’s Goldsize and a coat of enamel. The resulting mounts are satisfactory. 


Method for Dehydration and Clearing.— 

1. Previously injected gross material is cut on a microsaw into slabs 1 
to 1.5 mm. in thickness. 

2. Cuts are dehydrated in two changes of 95 per cent alcohol, followed by 
two changes of absolute alcohol (fifteen minutes each). 

3. Aleohol is removed by immersion in two changes (15 minutes each) 
of water-free benzine. 

4. Clearing proceeds by subjecting the material to two changes (15 min- 
utes each) of methyl benzoate and benzyl benzoate, equal parts. 

Dehydration and clearing are carried out under approximately 30 inches 
of vacuum. Specimens remain in the final mixture of methyl benzoate and 
benzyl benzoate. 


Mounting of Specimens.—Cavity slides were utilized in conjunction with 
specially cut cover glasses about .75 mm. thick. These are cut to measure 
about 2 mm. less in diameter than the mounting chambers in order to allow a 
1 mm. margin for the application of the sealing medium. 


From the Department of Oral Pathology, School of Dentistry, University of Pennsylvania. 
*These studies were aided by a contract between the Office of Naval Research, Depart- 
ment of the Navy, and the University of Pennsylvania, Nonr-178(00). 
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PERMANENT MOUNTS OF INDIA INK-INJECTED SPECIMENS 


Procedure.— 

1. Lightly seore top surface of concavity slide with fine sandpaper. 

2. Place previously cleared specimen in slide cavity and cover with proper 
ver slide. This is carried out by submerging slide, specimen, and cover glass 
mpletely under fluid (methyl benzoate mixture) to prevent inclusion of air 
ibbles. 

3. Mounting chamber with cover glass in place is now removed from clear- 
» agent. Excess solution is carefully wiped from outer surfaces of the 

hamber. Special care must be taken to dry completely the margins around 
ie cover glass to assure proper adhesion of the sealing medium. 

4. Sodium silicate solution (specific gravity, 1.38; 40° Baumé) is now ap- 
lied with a small brush. Care is taken to permit this solution to overlap the 
over glass about 2 mm. on all sides. 

Allow to dry for five to ten minutes, and apply two similar coats in the 
same fashion. 

6. Permit sealed chamber to set for forty-eight to seventy-two hours at 

room temperature. 

7. Brush on two coats of Gilder’s Goldsize (twenty-four-hour intervals). 

8. Apply one or two coats of any good enamel. After this has dried, 

chambers are ready for microscopic examination. 
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ANAEROBIC BACTERIA IN CARIOUS DENTINE* 


E. E. Davies, LisureENaNT (DC) USN, anp J. L. Nemgs, Pu.D.,** 
BETHESDA, Mp. 


Introduction 


Fyne was focused on microorganisms and their possible relation to 
dental caries by the work of Miller.’ Subsequently, many attempts have 
been made to establish the aerobic flora of the saliva, the tooth surface, and 
the gingival tissue. Few studies, however, have emphasized the anaerobic 
flora of deep carious lesions, Although the reports of early investigators** 
are of some interest, the reports of Jay,®° Pineus,® Burnett and Scherp,’ and 
Canby and Bernier® are the most pertinent. The organisms isolated by these 
investigators were, for the most part, grouped morphologically and few were 
identified—admittedly, a difficult procedure with present taxonomic methods. 

A number of factors contributing to reduced oxygen tension in the mouth, 
such as lack of peroxides in the saliva, reducing power of saliva, presence of 
salivary catalase, and exhaustion of oxygen by the aerobic flora have been 
suggested by Appleton.’ 

Since the possibility exists that anaerobic organisms could survive in the 
oral cavity, this study was undertaken to establish the presence of obligate 
and facultative anaerobes in deep carious lesions, to determine morphologic 
forms found at the different levels of carious dentine, and to identify, if pos- 
sible, the organisms isolated from these sites. 


Methods and Procedures 


Immediately after aseptic extraction, the carious teeth were placed on 
saline-saturated gauze in a specimen bottle to maintain the normal moisture 
in the teeth and to minimize capillary withdrawal. The teeth were prepared 
for culturing, within four hours after extraction, by splitting so that the 
fracture plane bisected the carious area and exposed a maximum cross section 
of the lesion. 


Opinions or conclusions contained in this report are those of the authors. They are not 
to be construed as necessarily reflecting the views or endorsement of the Navy Department 
Art. 1252, U. S. Navy Reg. 1948. 

: *This work is a joint project of the University of Maryland and the Nava! Medical 
Research Institute, Bethesda, Md. Supported in part by the Office of Naval Research. 
**Research Associate, Department of Bacteriology, University of Maryland. 
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Cultures were taken by cutting grooves with a sterile burr at different 
epths in the earious dentine. Each groove was wiped with a sterile paper 
oint moistened with culture media, and the paper point then was implanted 
mong the chopped meat particles in the bottom of a tube of beef heart in- 
ision broth.2° A fresh sterile burr was used to cut each groove, with care 
ing taken not to extend the groove to the outside surface of the tooth. The 
oth always was preheated to drive off the dissolved oxygen, and quickly 
ooled without agitation to obtain an anaerobic state in the media. 

The inoculated tubes were incubated for twenty-four hours at 35° C. 
‘inoculum for purification of the cultures was removed from among the meat 
articles with a Pasteur pipette, streaked on beef heart infusion agar, and 
incubated in a Brewer anaerobic jar™ for forty-eight hours. The colonies 
lated from the different platings, as well as the stock cultures, were main- 
tained in the primary culture medium. The streaking procedure was repeated 
intil pure cultures were obtained or, as in a few cases, it became apparent 
that purification of the resulting cultures could not be effected by this tech- 
nique. 

For this investigation, thirty-seven extracted teeth were selected on the 
basis of small carious breaks in the enamel surface, which would minimize 
salivary contamination in the lesion. After these teeth were split, sixteen 
(six ineisors, one canine, three premolars, and six molars) were cultured. 
Fourteen of these teeth had large carious areas in the dentine but no involve- 
ment of the pulp, and in the other two the carious lesion had just reached the 
pulp. Cultures were made at three levels in the carious dentine of the four- 
teen teeth, the shallowest level a fraction of a millimeter below the dento- 
enamel junction and the deepest level a fraction of a millimeter above sound 
dentine. 

Results and Discussion 


A total of thirty-eight obligate or facultative anaerobic cultures were 
isolated from the fourteen teeth at the different carious levels; these are 
tabulated in Table I. 

As might be expected, few obligate anaerobes were isolated and the genus 
Clostridium was not found. Positive identification of the cultures was attempted, 
but taxonomie identification was inconclusive among this group of little-studied 
organisms. Classification of the facultative anaerobes likewise presented diffi- 
culties. Cultures of Micrococcus pyogenes var. albus and Micrococcus varians 
were identified from the deepest levels of the caries process, and Micrococcus 
caseolyticus, Micrococcus varians and Micrococcus conglomeratus were identi- 
fied from the middle level of the lesion. Although serologic classification was 
not attempted on the streptococci, Streptococcus liquefaciens was identified bio- 
chemically from the middle level of the caries process. The greater number of 
coceal cultures isolated from the deepest level was in agreement with the finding 
of investigators working with the aerobic microflora. As anticipated, the shal- 
lowest level yielded the fewest number of facultative or obligate anaerobes, when 
cultured, and also very few gas-producing organisms were isolated. Seven 
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TABLE I. NUMBER OF CULTURES BY MORPHOLOGIC GROUPS, CARIOUS LEVELS, AND OxyGEN 
REQUIREMENTS 











DEEPEST LEVEL MIDDLE LEVEL |SHALLOWEST LEVEL 
FACUL- | OBLIGA- | FACUL- | OBLIGA- | FACUL- | OBLIGA- 
CULTURE TATIVE TORY TATIVE TORY TATIVE TORY 

- = 
1 














Gram + Micrococcus 

Gram - Gas-producing Micro- 
coccus 

jram + Streptococcus 

Gram + Gas-producing Strepto- 
coecus* 

Gram + Staphylococcus 

Gram + Rod 

Gram + and Gram — Coccus 

Gram + and Gram - Gas-produc- 
ing Coccus 

Gram + Coceus and Gram - Rod 

Gram + Coceus and Gram + Rod 


0 
0 


*Gas production by streptococci is a controversial point. 
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mixed cultures were noted in this study, representing intermixtures of cocci 
and/or rods, from all levels of penetration, but definite separation could not be 
effected in fourteen platings. 

The cultures isolated from the two teeth with pulp involvement were facul- 
tative. The morphologic forms of these four organisms are enumerated in 
Table II. Two of these four eultures were also gas producers, whereas only 
four of the thirty-eight cultures isolated from the fourteen teeth without pulp 
involvement were gas producers. 


TABLE IT. NUMBER OF CULTURES FROM Root CANALS BY MORPHOLOGIC GROUP AND OXYGEN 
REQUIREMENTS 








ROOT CANAL 
CULTURE | FACULTATIVE OBLIGATORY 











Gram + Gas-producing Micrococcus : 0 
Gram + Micrococcus 0 
Gram + Rod 0 








The ease of isolation of anaerobic and facultative organisms from root 
canals and all levels of dental caries insinuates the ubiquity of these or- 
ganisms. The insufficiency of literature describing these organisms suggests 
that further studies may give a better understanding of the caries processes in 
the human teeth. 


Summary 


Forty-two cultures were isolated from sixteen teeth under anaerobic 
conditions in this investigation; of these, sixteen were isolated from the 
deepest level, eighteen from the middle level, five from the shallowest level, 
and four from the root canal. Five of these organisms were obligate anaerobes, 
five were gas-producing facultative, and one was a gas-producing obligate anae- 
robe. Twenty-nine of the cultures were coceal forms, ten were rods, and three 
were mixtures of rods and coceal forms which could not be separated by normal 
streaking techniques. The presence of facultative gas-producing organisms in 
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ot canals and the presence of facultative and obligate anaerobes in the deepest 
vel of dental caries would suggest that further study of the anaerobic flora 


' the carious lesion is indicated. 
The authors wish to express their appreciation to Robert M. MeCabe, DT1, USN, and 


eo I, Tiernan, DT2, USN, for their technical assistance in this study. 
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Research 


HISTOLOGIC STUDIES OF CARIOUS-LIKE LESIONS PRODUCED IN 
THE ARTIFICIAL MOUTH 


Warp PigMan, Pu.D., BrreMincHam, ALA., AND Remar F. Soannags, D.M_D., 
Px.D., Boston, Mass. 


N PREVIOUS articles of this series methods have been described for produe- 
ing in vitro lesions of the enamel and dentine of extracted human teeth.’ " 
Except for some general decalcification which is difficult to eliminate com- 
pletely, the nature, distribution, and conditions of inception of the lesions 
grossly resembled natural caries in many respects. Since numerous histologic 
studies of natural lesions have been made, it seemed important to examine the 
lesions produced in the artificial mouth in terms of the usual histologic criteria. 
For this purpose, some of the teeth previously described and several new ones 
were prepared in Birmingham and sectioned and examined in Boston. 

Sections of lesions produced by in vitro procedures have been examined 
previously,’ * * ®5 1° probably first by Miller.*'° Miller’s conclusions’ were, 

‘{ affirm that a destruction of the tooth substance may be brought about artifi- 
cially which the most practical microscopist will not be able to distinguish from 
real decay as it occurs in the human mouth.’’ Gottlieb* and others drew similar 
conclusions. 

In the current work, the conditions under which the lesions occurred have 
been controlled more closely than in the earlier in vitro studies. When desired, 
localization of the lesions was greatly aided by regular cleansing of the teeth.” 
The concentration of glucose in the bacteriologic medium to which the teeth 
were exposed determined whether the attack was primarily decalcification, 
dentinal matrix destruction, or both processes concurrently.** 


Experimental Details 


Description of Teeth and Conditions of Their Treatment in the Artificial Mouth.— 
The general conditions of operation of the artificial mouth have been described previously.1!-1* 
Some of the teeth used for the present work were described in more detail in the earlier 
references.12,13 All were extracted human teeth kept in isotonic saline at 3 to 5° C. until 
used, and originally were sound teeth as far as could be detected by visual examination. 

From the University of Alabama, Dental School and College of Medicine, Biochemistry 


oe. Birmingham, Alabama, and Harvard School of Dental Medicine, Boston, Massa- 
chusetts. 
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Tooth No. 21 was a sound lower central incisor with some initial abrasion at the incisal 


ige. Its treatment was described previously (Ref. 14, Fig. 4). It was exposed for eleven 


eeks to a medium containing 0.5 per cent glucose, eight subsequent weeks to a medium con- 
aining 0.25 per cent glucose, and a final two weeks of exposure to 0.5 per cent glucose medium. 
he siphoning arrangement was used during the first thirteen weeks, and the normal drip 


rrangement subsequently. 

Decalcification involving complete loss of the enamel and exposure of the spongy dentinal 
atrix oceurred during the first eleven weeks. Upon exposure to 0.25 per cent glucose medium, 
much of the dentine disappeared and the remaining stub had a dark brown color. 

Tooth No. 25, a lower right third molar, has not been previously described. 
treated for nineteen weeks at 35° C., according to the standard conditions,12 with exposure 
o the 0.3 per cent glucose medium and with regular cleansing twice each day. 

During the experimental period, there was a slightly generalized decalcification, but 
the principal observable attack was in the pits and grooves. The cervical enamel and 
cementum showed general softening. The occlusal fissures showed definite widening and 
leepening. The attack followed closely that described previously (Ref. 12, Fig. 1). - Definite 
pits developed on the occlusal surface of each of the three distal cusps. 

Tooth No. 28, a lower left premolar, was obtained from a 75-year-old man. 
mounted with one surface in contact with a lower left premolar from the same patient, and 
treated for fourteen weeks in the same fashion as No. 25. 

Some general decalcification and noticeable enlargement and deepening of the distal 
pit occurred. Extensive loss of cervical enamel accompanied by some destruction of the 
underlying dentinal matrix was observed. 

Tooth No. 70 was a lower right third molar, obtained from a 17-year-old boy. It has 
been described previously (Ref. 12, Fig. 6, A). It was exposed for six weeks to a medium 
containing 0.5 per cent glucose and was brushed twice each day. 

Tooth No. 69, a lower left third molar, corresponds to No. 70 and was from the same 
person. It was treated in the same fashion, except for only occasional brushing (Ref. 12, 
Fig. 6, B). 

Tooth No. 73, an impacted upper third molar, was obtained from a 24-year-old man. 
It was deseribed previously (Ref. 12, Fig. 6, D). It was exposed for six weeks to a medium 
containing 0.5 per cent glucose and was brushed only weekly. 

Tooth No. 81 was a lower right third molar from a 24-year-old woman, originally with 
small pits on the mesial buccal cusp, the occlusal surface of the mesial buccal cusp, and in 
the bueeal developmental groove (see Plate IT). 

For ten weeks the tooth was subjected at 35° C. to the previously described conditions,12 
using 0.5 per cent glucose in the medium and brushing twice each day. For the next eleven 
weeks, the glucose concentration was maintained between 0.25 and 0.30 per cent. 

Some of the changes which occurred are shown in Plates II and IV. During the period 
of exposure to 0.5 per cent glucose, the cervical enamel was removed, and the underlying 
dentinal matrix was decalcified and exposed. The occlusal grooves and the buccal pit showed 
marked widening and deepening. During the subsequent period of exposure to a concentra- 
tion of 0.25 to 0.3 per cent glucose, the original type of attack continued and, in addition, 
some of the exposed dentinal matrix disappeared. Definite brown pigmentation of the exposed 
dentine occurred. 

Sections of this tooth are shown in Plate IV. 


Preparation of Thin Sections.—After the completion of the exposure in the artificial 
mouth, the teeth were removed from their mounting. They were immersed in 5 per cent 
uleohol solution for eighteen hours, and for another eighteen hours in a 0.5 per cent solution 
of toluidine blue in a 0.5 per cent solution of aleohol in water. Since the apical foramen was 
not plugged, the dye could diffuse from the pulp canal as well as the external surface. 

The dyed teeth were dehydrated, embedded in cold-curing methyl methacrylate plastic, 
and prepared as ground sections, essentially according to procedures described previously.17 
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When each section had been ground sufficiently thin for microscopic examination, the plastic 
was dissolved by treatment with methyl methacrylate monomer. The thin sections were 
mounted permanently on glass slides with balsam and covered with a cover slip. 

Eleven sections of six experimental teeth (Nos, 21, 25, 28, 69, 73, and 81) were prepared 
and examined. 

A number of decalcified paraffin sections were prepared from the block remaining from 
two of the teeth (Nos. 25 and 81). This was done by dissolving the plastic in liquid 
monomer, transfer through alcohols to water, and decalcification; the decalcified slabs were 
then dehydrated, embedded in paraffin, and sectioned at 7 microns. The decalcified sections 
were stained with hematoxylin-eosin and toluidine blue. The Goodpasture stain? was used 
in some instances as an aid in the identification of microorganisms; with this method gram- 
positive organisms tend to stain blue and gram-negative organisms red. 


Plate I.—Sections of “twin” third molars after treatment for six weeks in the artificial 
mouth, soaked in toluidine blue solution before sectioning. 
Fig. 1.—Molar (No. 70) cleansed regularly during the experimental period. 
ig. 2.—An enlargement of the deep occlusal groove showing lateral diffusion of the 
dye below the surface enamel. 
Fig. 3.—The “twin” molar (No. 69), cleansed only irregularly. 
Fig. 4.—Enlargement of the tubular processes below the central occlusal groove. 


Gross Examinations of Histologic Sections 


Two young ‘‘twin’’ molars (Nos. 69 and 70) were exposed in the artificial 
mount to a medium containing 0.5 per cent glucose and were inoculated with 
the microorganisms in a pooled sample of saliva. One (No. 70) was brushed 
twice each day and the other (No. 69) was cleansed only at weekly intervals. 
Photographs and a description of the results have been given previously (Ref. 
12, Fig. 6). Under such conditions, destruction of the decalcified dentinal 
matrix would be expected to occur only very slowly.* The tooth that was 
brushed only weekly exhibited a general attack on all exposed surfaces.’2 The 
differences in the permeability of the surfaces of the pair of teeth were shown 
by soaking them in solutions of toluidine blue for eighteen hours. 
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The teeth were cut axially and photographs of one surface of each are 
hown in Plate I. The brushed tooth (No. 70) showed only a slight general 
enetration of the dye (0.01 mm.), whereas the unbrushed tooth (No. 69) 
showed a general penetration of 0.10 to 0.15 mm. in depth, visible around the 
veriphery of the crown in Plate I, Fig. 4, as a dark line. 

At the bottom of the occlusal grooves in each tooth, extensive penetration 
of the dye occurred to the dentinoenamel junction, but did not extend into the 
underlying dentine. Enlargements of these areas are also shown in Plate I, 
igs. 2 and 4. The permeable area (dark areas in the photographs) extended 
sideways under sound enamel. 
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Plate II.—Changes in the surface of a third molar (No. 81) after twenty-one weeks in 
artificial mouth. 

Figs. 1 and 2.—Views of the original condition. 

Figs. 3 and 4.—Same surfaces after seven weeks. 

Figs. 5 and 6.—After ten weeks. 

Figs. 7 and 8.—After 21 weeks. 


The occlusal grooves of both teeth were deep and extended into tubular 
ramifications which penetrated the enamel around the grooves. The cross 
sections of the tubes are shown particularly well in Plate I, Fig. 3, and an 
enlarged view is given in Fig. 4. Such tubular processes have been found to 
be of frequent occurrence in posterior teeth and may be associated with con- 
ditions which have been described by Hodson® as ‘‘tubular hypoplasia.’’ 

A young lower third molar (No. 81) was treated under conditions such 
that both deealeifieation and dentinal matrix destruction should oceur.*%* The 
external changes which occurred were those described previously for regularly 
cleansed molars,’* and are shown in Plate II. A general deepening and widening 
of the oeelusal grooves occurred. The buccal pit showed an extensive deepening 
and broadening. The cervical enamel disappeared in sections around the 
periphery of the crown. The underlying dentine became spongy, and its 
matrix appeared to be attacked on the exposed surface. 





534 WARD PIGMAN AND REIDAR F. SOGNNAES 


The treated tooth was soaked in a solution of toluidine blue and sectioned. 
A section is shown in Plate IV, Fig. 1, the dark areas showing permeable regions. 
A localized penetration of dentine is pronounced at the cementum-enamel junv- 
tion. The occlusal grooves showed penetration to the dentine. 


Examinations of Histologic Sections 


Histologic sections of two of the teeth just described and several others 
were made by techniques described in the ‘‘Experimental Details’’ portion of 
this article. In the following discussion it should be noted that the teeth were 
dyed before sectioning, unless otherwise indicated. 

Several views of microscopic sections of the lower third molar (No. 69), 
discussed in connection with Plate I, Figs. 3 and 4, are shown in Plate III. In 
the region near the neck.of the tooth (Plate III, Fig. 1), the dye had penetrated 
both the enamel and the root surface, and an accentuated appearance of 
Retzius’ lines in the enamel was apparent. Relatively little loss of tooth sub- 
stance had oceurred in the surface layer. 

On the surface of this same tooth, higher magnification revealed the pres- 
ence of a plaque, as indicated in Plate III, Fig. 2. This plaque contained a 
multitude of round particles, presumably cocci or spheroid microorganisms. 

In the occlusal fissure of this tooth (Plate III, Fig. 3), some of the enamel 
had disintegrated, as is indicated by the irregular outline of the surface in the 
depth of the fissure. By the use of still higher magnification, the presence of 
a conglomeration of spheroid microorganisms was indicated. These were found 
in the darkest zone along the surface of the enamel shown in Plate ITI, Fig. 3. 

The nature of the penetration of the enamel surface is shown in Plate III, 
Fig. 4. This section was from a maxillary third molar (No. 73) treated in the 
same fashion as that described above (No. 69). The destruction of the enamel, 
as shown in Fig. 4, was accompanied by an accentuation of the cross striations 
of the enamel prisms, and the primary alteration of the tooth substance ap- 
peared to occur between the enamel prisms. At this stage of destruction, the 
presence of microorganisms could not be demonstrated. 

In another third molar (No. 81), the destructive process had penetrated 
further (Plate III, Fig. 5). The dentine became invaded by particulate matter 
presumed to be spheroid microorganisms within some of the distended dentinal 
tubules. 

Surface views of this molar (No. 81) are shown in Plate II, and a low- 
power view of a section is given in Plate IV, Fig. 1. The section shows a region 
of penetration of dentine evidenced by the intensely stained tract going from 
the surface cavity into the internal dentine. Other experimental teeth (Nos. 25, 
27, and 28) exhibited similar localized extensions of the attack process into the 
dentine. One incisor (No. 21) had been exposed without brushing for a period 
long enough to remove all the enamel and a portion of the underlying dentine 
(Ref. 14, Fig. 4). The remaining coronal portion was almost completely de- 
mineralized and was stained intensively by the dye. 
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Plate III. Ground sections of teeth with in vitro produced carious lesions. Sections of 
teeth stained in toto by immersion in toluidine blue solution prior to sectioning. 


Fig. 1.—Demineralization of enamel and dentine at neck of tooth, resulting in minor 
loss of tooth surface, accentuation of the Retzius’ lines and increased permeability to dye. 
(Specimen No. 69. Magnification, x100; reduced 4.) 

_ Fig. 2.—Surface of same tooth as Fig. 1, showing surface plaque and spheroid basophilic 
particles, attributed to microorganisms. (Specimen No. 69. Magnification, X275; reduced 4.) 

Fig. 3.—Occlusal fissure showing partial destruction of enamel surface lined with 
basophilic matter and accompanied by increased permeability and pigmentation of under- 
lying tooth substance. (Specimen No. 69. Magnification, 100; reduced %.) 

Fig. 4.—Deeper destruction of enamel showing accentuated cross striations and primary 
altoratéon and invasion between the enamel prisms. (Specimen No. 73. Magnification, 275; 
reduced 4.) 

Fig. 5.—Early changes in the dentine accompanied by basophilic particles, presumably 
microorganisms, within the partly distended dentinal tubules. (Specimen No. 81. agni- 
fication, «650; reduced \.) 
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Plate IV. 


toluidine blue before sectioning, 
Notice surface 
(Specimen 


Fig. 1.—Orientative ground section of tooth, dyed with 
part of which was used for preparing the decalcified sections described below. 
cavity communicating with the deep permeable tract in the underlying dentine. 
No. 81. Magnification, x5; reduced 4.) 

Fig. 2.—Dentine cavity showing surface penetration of dentinal tubules by dark-stain- 
ing, presumably gram-positive, spheroid microorganisms. (Goodpasture stain. Specimen No. 
81. Magnification, x100; reduced \.) 

Fig. 3.—Higher magnification of the partly distended and invaded dentinal tubules. 
(Goodpasture stain. Specimen No. 81. Magnification, x500; reduced 4.) 

Fig. 4.—Progression ‘of dentine destruction through bacterial invasion of tubular ramifi- 
cations and breakdown of intertubular matrix. Numerous gram-positive microorganisms, 
presumably cocci, are seen. (Goodpasture stain. Specimen No. 81. Magnification, x 500; 


reduced 4.) 
(Sections shown in Figs. 2 to 4 were stained after sectioning.) 
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Decailcified sections of the maxillary third molar (No. 81) were prepared 
and, as explained previously, were stained especially to show the presence of 
microorganisms. Highly magnified views of these sections showed the invading 
organisms to be spheroid and gram positive. In Plate IV, Fig. 2, changes in 
the dentine are shown by an altered staining reaction, which appeared at some 
small distance in advance of the invading microorganisms. Once the micro- 
organisms had become established, greater destruction occurred, as was indicated 
by distention of the dentinal tubules (Plate IV, Fig. 3), invasion of the tubular 
ramifications, and destruction of the intertubular matrix (Plate IV, Fig. 4). 
These characteristics appear similar to changes currently known to be asso- 
ciated with in vivo earies, except for those changes which may be attributed 
to pulpal response or those which require special techniques for their demon- 


stration.”® 
Summary and Conclusions 


Teeth with carious-like lesions produced under in vitro conditions in the 
artificial mouth have been sectioned and examined by histologic procedures. 
Regularly cleansed teeth showed a slight general surface attack; the generalized 
attack increased greatly with less frequent cleansing. Localized lesions of 
enamel and of dentine were shown by their enhanced permeability to solutions 
of toluidine blue. 

The histologic examination revealed several microscopic features resembling 
natural carious lesions: (1) an accumulation of plaques containing gram-posi- 
tive microorganisms was demonstrated; (2) the primary penetration of enamel 
appeared to proceed between prisms, accompanied by accentuation in the ap- 
pearance of the prisms, the cross striations, and the incremental lines, eventually 
followed by a loss of surface continuity; (3) invasion of the dentine occurred 
along characteristic tracts, indicated by greater permeability to dyes and, 
eventually, by a loss of tooth substance and cavity formation; (4) a predomi- 
nance of gram-positive spheroid microorganisms could be demonstrated within 
distended dentinal tubules, eventually invading the ramifications of the tubules 
and destroying the intertubular matrix. 

This work was supported in part by a contract between the Office of Naval Research, 
Department of the Navy, and the University of Alabama (NR 180-017). Support was also 
provided by the Division of Research Grants and Fellowships, National Institute of Health, 
U. S. Public Health Service, and by the Eugene Higgins Trust. 
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INDIA INK PERFUSIONS OF THE VASCULAR PLEXUS OF ORAL 
TISSUES* 


GERARD J. KELLER AND D. WALTER COHEN, D.D.S., PHILADELPHIA, PA. 


NJECTION procedures have been under study in this laboratory for the past 
| three years. Interest in this technique was aroused by the work of Bevila- 
qua and Keller,? who attempted to demonstrate the blood supply to the peri- 
odontal ligament of the albino rat. Standard histologic procedures are not 
satisfactory in visualizing the blood supply to the oral tissues in its entirety. 
Injection processes of gross specimens appear to be indicated. On clearing, 
these show such a profusion of blood channels as to make it difficult, if not 
impossible, to follow the course in finer vessels. 

Serial sectioning (into slabs 1 to 1.5 mm. thick) of previously injected 
gross material has produced preparations suitable for detailed studies under 
the dissecting microscope. During the preceding fifty years a great many 
substanees (gelatin, India ink, latex, plastics, ete.) have been employed for 
the injection of the circulatory system.** "When a demonstration of the com- 
plete capillary network is attempted, most of these techniques fail to produce 
consistently satisfactory results. The majority of material used for injections 
is used in the form of suspensions rather than solutions in order to prevent 
their diffusion into adjacent tissues. On microscopic examination, particles 
50 to 60 micra in diameter are not infrequently found, indicating the obvious 
reason for failures. 

Saunders and Knisely’ made a series of measurements to determine the 
interior diameter of arterioles. They distinguished between a patent and a 
plugged state of these vessels and tabulated the results for the most com- 
monly used experimental animals. Their measurements indicated a maximal 
arteriolar diameter of slightly less than 10 micra for the dog, the animal used 
in our experiments. 

If plugging of some of the arterioles is to be avoided, none of the particles 
of the injection mass ean possibly be larger than the maximal interior diam- 
eter of those vessels in the dilated (plugged) state. In view of this fact, our 
efforts have been directed toward the refinement of the injection material. Un- 
diluted India ink, the medium of choice, was subjected to repeated vacuum 
filtrations and centrifugations. Smears of this material were examined at the 


From the Department of Oral Pathology, School of Dentistry, University of Pennsylvania. 
*These studies were aided by a contract between the Office of Naval Research, Depart- 
ment of the Navy, and the University of Pennsylvania. Nonr-178(00). 
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various stages of the procedure. The final product had particles less than 1 
micron in size, thus minimizing the frictional resistance factor encountered 
when larger particles are used. 

When, in order to obtain a complete picture of the capillary system, pro- 
longed injections are attempted, another difficulty arises. In perfusions of 
more than a few minutes’ duration, the flow of the mass tends to slow down 
and it eventually stops entirely. This probably is due to edema. 





eens aman ees 
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' 

















D. 
Fig. 1.—Diagram illustrating the apparatus setup for the perfusion technique. The 


material passes from the reservoir through the gate valve device to the manometer and 
cannula. A, Manometer; B, cannula; C, ink reservoir; D, gate valve. 


Batson! suggested that a pulsating perfusion of the injection material 
might possibly minimize this retardation of flow. A mechanically operated 
gate valve was constructed and used as indicated in Fig. 1. This device, in 
conjunction with a gravity supply of,70 mm. mercury, enabled us to maintain 
a continuous flow of two hours’ duration. Injections were terminated at this 
point. 


Procedure.— 
1. Anesthetize the animal intravenously with Nembutal. 


2. Flush injection apparatus with sufficient normal saline to expel all 
traces of air from tubing, cannula, ete. 


3. Catheterize common carotid artery; cut corresponding jugular vein. 
4. Perfuse with normal saline until about 2 L. has been used. 

5. Continue perfusion with refined India ink. 

6. Fix tissues in 10 per cent Formalin. 
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Fig. 2 
molar of a dog. 
side of the alveolar process. 


.—Low-power photomicrograph of a buccolingual section of the mandibular pre- 
The ascending vessel supplying the gingival tissue is noted on the periosteal 


Fig. 3. 
Fig. 3.—Photomicrograph of an undecalcified buccolingual section of a mandibular 
premolar. Note ascending vessel giving off numerous branches in the free and attached 
singiva. Capillary loops can be seen in the connective tissue papillae. 
et Fig. 4.—Photomicrograph of a mesiodistal section of the interdental area in the mandib- 
ular molar region. The small vessels in the pulp and interdental papilla are prominent. 
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7. Cut structures to be examined into slabs 1 to 1.5 mm. thick. (We are 
using a specially constructed microsaw for this purpose. ) 
8. Dehydrate and clear slabs under a vacuum of 28 to 30 inches mercury 
(Figs. 2, 3, and 4). 
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ORAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC ACID, 
AND PANTOTHENIC ACID DEFICIENCIES IN ADULT DOGS* 


D. Aronsky, D.D.S., P#.D., Rocuester, N. Y. 


(Continued from the April issue, page 438.) 


4. Lingual Lesions in Folic Acid Deficiency 


HE etiology of the lingual lesions in the folic acid-deficient dog was not 
rete: established. Apparently, other factors besides the folic acid were 
responsible for the deficiency state. Folie acid administration resulted in a 
prompt hematologic response. However, it failed to bring the animal to its 
former state of health. The failure may be ascribed either to insufficiency of 
the dosage used or to multiple etiology of the deficiency. 


Gross Observations.—During each attack of the deficiency, the tongue was 
bright red in color. Low magnification (x5) revealed the presence of small, 
flat areas seattered over the dorsum, which looked as if a few papillae had 
become fused together. The areas were covered by smooth epithelium and 
their surface was level with the tips of surrounding papillae, which appeared 
normal. In addition to these lesions, there appeared during subsequent at- 
tacks of the deficiency small, rough spots which, under low magnification, 
were seen to be composed of irregular masses of papillae slightly projecting 
above the surface of the surrounding papillae. 

The lesions were more pronounced during each successive attack of the 
deficiency. On therapy, although the redness of the tongue subsided, the 
lesions failed to disappear completely. 


Histopathology.—Sections taken from different parts of the tongue in- 
dicate a generalized tendency for epithelial proliferation associated with 
papillary atrophy. The epithelium sends out long, irregular outgrowths into 
the submucosa (Fig. 18). The epithelium is well organized and is composed 
of polyhedral, evenly staining cells with prominent oval nuclei. The basal 
layer is clearly outlined and is made up of large, regular (in size), evenly 
arranged cells. Such outgrowths are especially massive between the adjoin- 
ing papillae. The epithelium here may form whorls with keratinization pres- 
ent, or the central part may show beginning necrosis. There are occasional 
breaks in the basement membrane and phagocytic cells are seen invading the 
epithelium. 


From the Division of Dental Research and Department of Pathology, University of 
Rochester, Rochester, N. Y. 
___*This study was supported by a grant from the Department of Health, Education and 
Welfare, Public Health Service, National Institutes of Health, Bethesda, Md. 
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formation. Some of the filiform (C) and fungiform (A) 
papillae are atrophic and the surface of the tongue is covered in many places by thin 
epithelium. The papillae are arranged in two rows. Some of them are twisted and are seen 
in cross section (D). The epithelial outgrowths (£) and islands (B) are composed of well- 
differentiated polyhedral cells and have well-defined basal layer. Sagittal section. Hema- 
toxylin and eosin. (Magnification, x55; reduced ¥.) 


Fig. 18. 


Fig. ee papillary 


Fig. 19. 


Fig. 18.—An atrophic area covered by smooth epithelium exhibiting extensive proliferation. 


(The connective tissue details are not brought out in this illustration.) Sagittal section. 
Hematoxylin and eosin. (Magnification, x100; reduced ¥%.) 

Fig. 19.—An atrophic area with a partially preserved fungiform papilla (left). The 
area is meen by epithelium varying in thickness, although devoid of outgrowths. Sagittal 
section. Hematoxylin and eosin. (Magnification, x100; reduced \%.) 
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Many papillae are normal in size and structure, and are provided with 
long and sharp keratin tips and projections. Some are fused. Others are 
partially atrophic, although they retain regular shape and have normally 
keratinized epithelium. Still others are distorted in shape and may appear 
as simple elevations composed of connective tissue core covered with well- 
differentiated epithelium with the superficial layer composed of parakeratotic 
ells. 

In the areas of papillary atrophy the submucosa is thickened so that the 
surface of the area is raised to the level of the tips of surrounding papillae. 
[he areas are covered with thin, atrophic epithelium (Fig. 19). 

In a few areas the papillary layer is completely disorganized. There is 
piling up of the papillae, which in some regions are arranged in two tiers. 
Many of the papillae are rotated so that both longitudinal and cross sections 
can be seen in the same field. Extensive epithelial proliferation and papillary 
atrophy are well demonstrated in such areas (Fig. 17). 

The nerves show degeneration and are seen being resorbed by multi- 
nuclear giant cells (as in pyridoxine deficiency, Fig. 16). 


Summary 


The glossitis in folie acid deficiency is characterized by complete disor- 
ganization of the papillary layer associated with epithelial proliferation, 
papillary atrophy, and nerve degeneration. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 





Studies in Diagnosis in 
Oral Surgery and Oral Medicine 


LESTER R. CAHN and KURT H. THOMA 


CYLINDROMA OF THE MANDIBLE 


Wma. D. Bumstep, B.S., D.D.S.,* 
San FRAncisco, Ca.ir. 


YLINDROMAS are malignant neoplasms belonging to the group of tumors 

of salivary gland origin. They are extremely rare involving the mandible, 
and only a very few such cases have ever been reported. Cylindromas are most 
frequently discovered arising in the parotid gland, but they are found also in the 
submaxillary gland, palate, tongue, and any place in the head or neck where 
salivary gland tissue may be found. 

The first eylindroma to be described was that described by Billroth,* from 
Germany, in 1856. Many pathologists do not believe that the term cylindroma 
is appropriate and often describe these tumors under various synonyms, such 
as ‘‘adenoid cystic basal-cell carcinoma,’’ ‘‘myoepithelioma,’’ ‘‘cellular mixed 
tumor,’’ ‘‘adenocarcinoma Grade I,’’ and occasionally as ‘‘basal-cell carcinoma 
with hyaline stroma.’’ Because of their slow growth, cylindromas are initially 
regarded with an optimistic prognosis but, because of their characteristics of 
recurrence after surgery, their radioresistant qualities, and their local extension 
and distant metastasis, this optimism is later transformed to pessimism. 

The pathogenesis is that of a malignant tumor which is slow growing, but 
persistent, invasive, and metastatic. It has a great potential for recurrence after 
removal, and is highly resistive to radiation. Metastasis may not be evident for 
years, but may occur to both local lymph nodes and distant viscera with a 
predilection toward pulmonary metastasis. 

Distinguishing cylindromas from mixed tumors by gross appearance is not 
possible. Encapsulation is poor, both grossly and histologically. Microscopically, 
they are discernible by their characteristic fields of dense sheets of tumor cells 
arranged about small empty spaces or ‘‘eylinders.’’ The cells lining these spaces 
are polyhedral or cuboidal with moderate amounts of pink-staining cytoplasm 
and small oval or round nuclei. There may be very little pleomorphism, and 
mitotic figures may be scarce. The microscopic appearance of a cylindroma may 


*Resident in Oral Surgery, San Francisco County Hospital, College of Physicians and 
Surgeons, San Francisco, California. 
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vary from this pattern by containing moderate amounts of loose, myxomatous 
tissue or the cells may be arranged in tortuous strands. These variations in 
mieroscopie appearance often lead to an unfortunate error in identification and 
diagnosis. However, it is sometimes very difficult to differentiate a cylindroma 
with a great deal of myxomatous tissue from a dense, cellular, mixed tumor. 
There is a decided histologic similarity between cylindromas and some types of 
ameloblastomas. It is possible, therefore, that each of these tumors may have a 
common origin in the basal layer of the epithelium or epithelial derivatives. 

The prognosis of such tumors is poor, despite treatment. In Baclesse’s 
series, seven of ten patients developed skeletal and pulmonary metastasis five 
to twenty-two years after the initial therapy. The Mayo Clinie reported a 
recurrence of 75 per cent. ; 

As these tumors are fundamentally radioresistant, treatment by radical 
surgery, supplemented by x-ray therapy, offers the greatest potential for cure. 
Because of their characteristic delay in recurrence, five to twenty years after 
onset both locally and with distant metastasis, a long-term patient follow-up 
should be planned. 


Case Report of a Cylindroma of the Mandible 


Entry of March 30, 1954.—Mr. O. B. is a thin, poorly nourished, white man, who 
is 54 years old. His chief complaint is ‘‘pain and swelling of the left jaw, chest pain, and 


numbness of the legs.’’ 

History of present illness: 

1931: The patient developed pain in the right mandible and the right submaxillary 
region, which he believed to be due to an abscessed tooth. A dentist extracted the tooth, but 
the pain and swelling persisted, so the patient underwent a full-mouth extraction in Arizona. 

19382: The patient reported to a distant hospital with the complaint of persistent pain 
and swelling in the right submaxillary region, so a general surgeon removed the right sub- 
maxillary salivary gland. The pathology report on this tissue revealed ‘‘cancer.’’ The patient 
then received alcohol injections to the mandibular nerve for relief of pain. Following the 
pathology report of ‘‘cancer,’’ he also received radium seed implants to the area for twelve 
days. He had no further pain until 1942, when the pain and swelling recurred in the same 
region of the jaw. 

1944: The patient was admitted to another hospital for recurrent ‘‘adamantinoma’’ of 
the right mandible. The chest was clear and there was no evidence in the physical examination 
of other neoplasms anywhere in the body. The mandible was removed from below the sigmoid 
notch to the mental foramen region. The pathology report follows (Figs. 1 and 2): 


Gross Specimen. ‘‘An 8 by 3.6 by 4.8 em. piece of tissue. The main part is almost 
entirely tumor, with only a narrow strip of bone on either side. The tumor is multicystic. 
The cysts are filled with brownish fluid and show a smooth lining. The solid parts are fibrous 
with palpable spicules of bone, and these spicules are present in all parts of the tumor. No 
recognizable teeth are present.’’ 

HIsTOLoGic EXAMINATION. ‘‘Sections show the bony structure of the mandible extensively 
replaced by tumor composed of groups of ovoid cells with indistinct cytoplasm, granular 
chromatin in the nucleus, and infrequent mitotic figures. The cells are usually arranged in 
cords surrounding a central cystic area. These cysts show a marked variation in size, and 
in some places they are absent. Masses of these cells are surrounded by dense fibrous tissue, 
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Fig. 1. 


Fig. 2. 


Fig. 1.—Low-power histopathologic photograph of the cylindroma from the original 
specimen from the right mandible which had been erroneously diagnosed as an amelo- 
blastoma. (1944.) 


g. 2.—High-power histopathologic photograph of the cylindroma of the right mandible. 


Fi 
(1944.) 
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but within the cell masses no stroma except surrounding blood vessels is seen. At one point, 
a eystic space is filled with brown pigment containing macrophages. The tumor is not 
encapsulated. ’’ 

Dracnosis. ‘‘Adamantinoma, mandible.’’ (Signed by two different pathologists.) 

1949: The patient was readmitted to another hospital for recurrent adamantinoma. 
A block resection of all tissue along the course of the previously resected right mandible was 
removed. The right condyle was disarticulated, and the remaining portion of the ramus, 
as well as the section of the body of the right mandible from the mental region to the 
symphysis, was removed. A right suprahyoid neck resection was also accomplished. The 
pathology report follows: 

Gross Specimen. ‘‘An 8.5 by 5 by 4.5 em. mass of muscle, bone, and indurated tissue 
covered by an 8 by 2.6 ellipse of skin with dimpled center. Embedded in the mass and 
extending from each end are flat fragments of cortical bone, resembling mandible, measuring 
6 cm. and 3.5 em. in length. These are joined by what appear to be two Kirschner wires. 
A firm, glistening, grayish material, with hard, white, linear parallel cords traversing the 
stroma, appears to extend to the edges of the resected material in one or two places.’’ 


HisToLogic EXAMINATION. ‘‘Sections show an extensive stroma of loose, collagenous, 
connective tissue invaded by many large, rounded groups of cystic spaces varying greatly in 
size and containing a little pink coagulum. They are lined by one to several rows of cells 
with ill-defined outlines. These cells contain a moderate amount of pale, vacuolated cytoplasm. 
The nuclei vary somewhat in size, but are uniformly elliptical and vesicular, and have a finely 
divided chromatin network. There is no appreciable degree of hyperchromatism or mitotic 
figures. Some groups of the cells are arranged in cords and have an epithelial arrangement 
resembling basal cells. Nearly all the edges of the resected mass inspected microscopically 
contain tumor that has been cut across. Specimens taken at surgery for frozen section from 
the outermost margins of the resected area are incompletely infiltrated with tumor which 
approaches within 1 to 2 mm. of the border.’’ 

Diacnosis, ‘*Adamantinoma, extension perimandibular area.’’ (Signed by two 
different pathologists. ) 

1952: The patient returned to the same hopsital with gross recurrence in the right neck. 
No treatment was administered. 

1953: He entered the San Francisco County Hospital with a diagnosis of recurrent 
adamantinoma involving the left mandible near symphysis and bilateral cervical node enlarge- 
ment. He also had pain in his chest and difficulty in breathing. 

August 30, 1953.— ; 

Chest x-ray report: ‘‘Multiple nodules, varying in size from 1 to 2 cm., scattered 
throughout both lung fields which are undoubtedly metastatic lesions.’’ 

X-ray of the mandible: ‘‘Left half of the mandible has been surgically removed. 
There is a radiolucent expansion of the left mandible from first molar area to the symphysis.’’ 

Sept. 17, 1953.—Cytology examination from bronchial secretions obtained with a 
bronchoseope revealed ‘‘bizarre, cellular clumps which are probably malignant.’’ Repeated 
smears and cytology were negative. 

April, 1954.— 

Physical examination: Negative except for the following: deformity of right side of 
face due to hemimandibulectomy; the patient has moderate to severe dyspnea, and complains 
of pain in his chest and legs. Blood pressure, 110/64; pulse, 120; respiration, 32; temperature, 
99.6° F.; weight, 110 pounds (normal weight, 150 pounds). 

Neck. Many discrete nodes are palpable bilaterally. 

CuEst. Decreased breath sounds and vocal fremitus, as well as dullness to percussion. 

MoutH (Fies. 3 AND 4). The patient is edentulous and the right mandible is absent. 
There is a medial and lateral expansion of the left mandible. The tumor mass measures 
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approximately 6.5 cm. by 4.5 em., and extends from the symphysis to the first molar region 
and medially to the midline of the tongue. It is firm, hard, fixed, and has no distinct line of 
demarcation from the mandible. The overlying mucosa appears normal, and the tumor is 
not tender to palpation. 

Laboratory report: 
negative. 


Hematology and urinalysis are within normal limits. Serology is 


Fig. 3.—Clinical appearance of the cylindroma of the left mandible in 1954. 


Note the lateral and medial 


Fig. 4.—X-ray photograph of the tumor mass of the left mandible. i954 
+) 


expansion of the buccal and lingual cortical plates and central radiolucency. 


June 1, 1954.—As this tumor was not following the expected course of an amelo- 
blastoma, which rarely metastasizes, the previous diagnosis made at other institutions was 


reconsidered and two cervical lymph nodes were removed (Figs. 7 and 8). The pathology 


report follows: 

Gross specimen: ‘‘The specimen consists of two lymph nodes. One is 1.5 by 1.5 by 1.0 
em., white, and hard. Cut surface is white. One is 1.0 by 0.3 by 0.4 cm., purple, red, and 
soft. All blocked.’’ 

Histologic examination: ‘‘The architecture of the larger node is entirely destroyed. 
It is replaced by a dense, fibrous stroma containing numerous round sheets of abnormal cells. 
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hese have a scanty, acidophilic cytoplasm and large, bizarre, pale blue nuclei, and a moderate 
number of mitotic figures. Many of the areas have necrotic centers. The cells tend to form 

sini which are filled with a homogeneous, acidophilic material. Tumor sheets are seen in 
the loose stroma surrounding the node. The smaller node is free of tumor.’’ 


Fig. 5. 





Fig. 6. 


Fig. 5.—Low-power histopathologic microphotograph of the left mandibular specimen. 
Note the “cylindrical” pattern and apparent tumor embolism in the lymph vessel. (1954.) 


Fig. 6.—High-power histopathologic photograph of the cylindroma of the left mandible. 
(1954.) 
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Fig. 7. 


Fig. 8. 


Fig. 7.—Lower-power histopathologic photograph of the cervical lymph node. Note 
the invanton of the capsule by the tumor in the upper portion of the photomicrograph. (1954.) 
Fig. 8.—High- power. oer photograph of metastasis of the cylindroma to a 
cervical lymph node. (19 
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Diagnosis: ‘‘Carcinoma, metastatic, left cervical lymph node, adenocarcinoma, cylin- 


droma type.’’ 

X-ray chest report: ‘‘The multiple rounded densities scattered throughout both lung 
elds, most marked in the lower lung fields, continue. The right pleural effusion persists. The 
odules have not changed appreciably in size, although a few new ones are noted in the left 
ipper lung fields. These are undoubtedly metastatic lesions.’’ 

Conclusions: ‘‘Extension metastatic diseases of lung parenchyma with progression 
ince March 30, 1954.’’ 

July 30, 1954.—As the cervical lymph node biopsy revealed a cylindroma, this was 
followed with an exploration of the mandible. A biopsy of the mandibular tumor mass revealed 
an encapsulated cyst with a shining, glistening sheath, filled with serosanguineous fluid. 
The overlying cortical bone was parchment thin and compressible. Smear for culture was 
taken and tissue specimens were sent to the pathology laboratory (Figs. 5 and 6). 

Gross specimen: ‘‘Specimen consists of two segregated tissues—(1) a small ovoid 
specimen, 1.2 em. in diameter, showing a cut-out surface, lined by wrinkled, grayish white 
tissue, the outer wall containing firm, grayish white bony substance; and (2) four or five 
irregular fragments of soft tissue, grayish red in color, the average size 6 to 8 mm. in 
length.’’ j 

Microscopic: ‘Sections of the mandible reveal a narrow rim of bone, beneath which 
numbers of islands, cords, and glandlike structures take the balance of the section. These 
variable structures are made up of a relatively small, quite uniform type of cell, circular in 
shape, with a large, hyperchromatic nucleus and showing scanty cytoplasm and scanty, if any, 
nucleoli. In most zones, these cells line various-sized circular clefts or cavities which usually 
are relatively clear of stainable material. They are based upon and surrounded by a faint- 
staining hyaline stroma. These tumor masses appear to have compressed the adjacent bony 
structure and, in areas, perhaps to have actually invaded it. In turn, the adjacent soft tissues 
(A) are widely infiltrated with similar tumor cell masses of characteristic cylindric arrange- 
ment.’? 

Diagnosis: ‘‘Carcinoma, right mandible, extension adenocarcinoma, cylindroma type.’’ 

Blood chemistry: Cat+ 9.2 per cent mg.; phosphorus, 3.6 per cent mg. 

X-ray bone survey: No evidence of bone metastasis. 

July, 1954.— 

Tumor Board: As the patient already has had extensive surgery to the right side of his 
face and neck, and now presents recurrence in the left mandible with metastasis to the 
cervical lymph nodes and lungs, little can be offered with regard to treatment. Although 
it is known that these tumors are radioresistant, some palliation may be obtained with 


radiation. 


Discussion 

In retrospect, it is well to emphasize the importance of recognizing this 
tumor and distinguishing it from an ameloblastoma. Four different pathologists 
erroneously diagnosed this neoplasm as an ameloblastoma. A review of all 
histopathologie specimens from previous operations reveals them to be the same 
in structure as the present biopsies of the cervical lymph node and mandible 
which has been confirmed as a cylindroma. The surgeon’s approach as to radical- 
ism or conservatism is predicated on the diagnosis and the characteristics of 
the tumor. In this case, the histopathologic appearance of an ameloblastoma 
and eylindroma is quite similar, but the life cycle characteristics are dramati- 
cally different. The ameloblastoma rarely metastasizes but the cylindroma, in 
time, almost always metastasizes. Because of this and other variations in clinical 
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characteristics, the ameloblastoma can be treated with a degree of conservatism, 
but the cylindroma must always be dealt with by radical surgery if there is to 


be hope for cure. 
Conclusion 


A background on cylindromas, with a case report of a cylindroma of the 
mandible with metastasis to the cervical lymph nodes confirmed by biopsies, is 
presented. Emphasis is placed on the importance of considering cylindromas 
in the differential diagnosis of all suspected cases of ameloblastoma. 
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Discussion (Lester R. Cahn) 

Salivary gland tissue within the mandible is found occasionally. The first 
time I encountered it was in the form of a small mass that had been sent to the 
laboratory with the surgeon’s note saying that the tissue had appeared as a 
‘‘eyst’’ in the radiograph but, upon operation, solid material had been shelled 
out except at one point. Here the tissue seemed to have penetrated the lingual 
plate and apparently was attached to sublingual salivary gland structures. On 
section, the material proved to be salivary gland tissue. 

I have found salivary glands in the ‘‘sae’’ of a midline (fissural) mandibular 
cyst. 


Slavin reported a case of salivary gland tissue in the region of the mandib- 
ular third molars. One of the areas was associated with an unerupted tooth and 
gave the radiographic impression of a follicular cyst. 

Primitive mouth epithelium forms enamel, salivary glands, or squamous epi- 
lium. Islands of epithelium (epithelial debris of Malassez) are scattered through- 
out the mandible and it would not be too strange if some of these rests were to 
undergo a metaplastic change to gland tissue. 
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Another source may be the inclusion of salivary tissue within the bone in 
the course of evolution. The sublingual salivary gland arises from the oral 
epithelium in the floor of the mouth close to the medial surface of the developing 
mandible. It is possible that as the mandible develops laterally, some rudiment 

‘ gland tissue may be encompassed and included in the bone. This is what 
robably happened in the instance I mentioned above with a collar-button 
ffeet of the tissue into the mandible. 

Lesions common to gland tissue may well affect these included structures. 
Maslansky reported before the New York Institute of Clinical Oral Pathology 
a case of muecoepidermoid tumor of the mandible. Recently, Mathieson’ described 
a ‘‘Fibroeystie Salivary Tumour of the Mandible.’’ In the files of the Armed 
Forees Institute of Pathology there is a case of mixed tumor of the salivary gland 
type in the lower jaw. I examined the “‘sac’”’ of a follicular cyst of a young girl, 
which had many features of a cylindroma. 

The diagnosis of ameloblastoma too often is made incorrectly of epithelial 
tumors within the jaws. This case is a striking example of a misconception, held 
by many general pathologists, that all epithelial tumors within the bones of the 


jaws must be ameloblastomas. This is not so. 
Reference 
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Professional News Items 


American Academy of Dental Medicine 


The ninth annual meeting of the American Academy of Dental Medicine will be held 
at the Park Sheraton Hotel in New York City on Friday, Saturday, and Sunday, May 13, 14, 
and 15, 1955. 

Dr. Herbert S. Kupperman will discuss “Stress and the General Adaptation Syndrome,” 
Dr. Victor H. Witten will speak on “The Effects of Stress on the Oral Mucosa,” Dr. Lawrence 
E. Hinkle, Jr., will discuss “Physiological Aspects of Stress,” and Dr. Albert Stunkard will 
talk on “Psychological Aspects of Stress.’ Dr. Samuel Charles Miller will act as 
moderator. 

The second scientific session will feature a seminar on implant dentures. Participating 
will be Drs. Isaih Lew, M. A. Pleasure, and Stanley J. Behrman. 

Programs and reservations may be obtained through the office of the National Secre- 
tary, Dr. William M. Greenhut, 124 East 84th St., New York 28, N. Y. 


The New York Institute of Clinical Oral Pathology, Inc. 


A course is offered in clinical oral pathology on two Wednesday evenings a month 
from October through May, 7:30 to 10 P.M. (sixteen sessions). The class is limited to 
thirty students. 

The course consists of lectures on embryology, hematology, histology, and pathology, with 
demonstration of microscopic slides and their clinical interpretation. Case reports stressing 
clinical findings, x-ray examination, diagnostic procedures, histopathologic findings, prognosis, 
and surgical procedures are given by the staff of the Institute and by guest speakers. The 
course is approved by the Board of Education of the University of the State of New York. 

Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New York 21, 
New York. 


Sixteenth French Congress of Stomatology 


The Congress will be held in Paris on Oct. 3 to 9, 1955, under the direction of Dr. 
André Lattés, stomatologist of l’Hépital Laénnec. The fee for the subscription is Fr.f. 
6,000. Address Société d’Organisation des Congrés Frangais et Internationaux, Rue Chanez, 
Paris, France. Arrangements for travel, hotel, and theaters will be made on request. 


The American Board of Oral Pathology 


The new officers of the American Board of Oral Pathology, elected at the annual 
meeting in Chicago, are: Colonel Joseph L. Bernier, President; Dr. Hamilton B, G. Robinson, 
Vice-President; and Dr. Donald A. Kerr, Secretary-Treasurer. 
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The next examination for certification by the American Board of Oral Pathology will 
» held at the Armed Forces Institute of Pathology, Washington, D. C., the week end of 
Yee. 11, 1955. Inquiries relative to the examination and the Board should be directed to 
Dr. Donald A. Kerr, University of Michigan, School of Dentistry, Ann Arbor, Michigan. 
ompleted applications should be in the office of the Secretary before Oct. 15, 1955, to 
jualify for the December examination. 


University of Alabama School of Dentistry 


The University of Alabama School of Dentistry, Division of Postgraduate Education, 
nnounces a three-day refresher course in “Diagnosis and Treatment of Deformities of 
Occlusion: With Special Emphasis on Selective Grinding” to be given June 3, 4, and 5, 1955, 
inder the direction of Louis A. Cohn, D.D.S., F.A.C.D., Associate Clinical Professor of 
lentistry, School of Dental and Oral Surgery, Faculty of Medicine, Columbia University, 
New York, New York, and Associate Professor of Postgraduate Prosthetics, Tufts Dental 
School, Boston, Massachusetts. 
The tuition fee for the course will be $100.00, and the class enrollment will be limited. 
Joseph P. Lazansky, M.D., D.M.D. 
Director of Postgraduate Education 
University of Alabama School of Dentistry 
1919 Seventh Ave. South 
Birmingham 3, Alabama 


Columbia University 
PERIODONTOLOGY COURSES AT COLUMBIA UNIVERSITY 


Four postgraduate courses in periodontology are offered at Columbia University. 

A full-time program covering a period of two academic years and a half-time program 
covering a period of four academic years lead to a Certificate of Training in Periodontology. 

Of the two part-time courses, one course will be given one full day a week from Sept. 21, 
1955, to May 2, 1956; the second course will be given one-half day each week from Sept. 21, 
1955, to May 2, 1956. 

For further information, write to Postgraduate Division, School of Dental and Oral 
Surgery, 630 West 168th St., New York 32, New York. 


CEREBRAL PALSY DENTAL FELLOWSHIP AT COLUMBIA UNIVERSITY 


Two fellowships have been established by the Dental Guidance Council for Cerebral 
Palsy and sponsored by the United Cerebral Palsy of New York City, Inc., to train dentists 
in special medicodental problems in the treatment of children with cerebral palsy. The 
fellowship is a two-year, full-time program and carries a stipend of $3,000.00 to $3,600.00. 

Application for the Cerebral Palsy Dental Fellowship should be made not later than 
May 20, 1955. For further information, write to Postgraduate Division, School of Dental and 
Oral Surgery, Columbia University, 630 West 168th St., New York 32, New York. 


New York University College of Dentistry 


The New York University College of Dentistry, Department of Endodontia, wishes to 
announce Postgraduate Course 128B, which will be given June 6 to June 17, 1955, daily, 
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Monday through Friday, from 9 a.M. to 1 P.M. The course will be given under the super- 
vision of Dr. Alex Dinin. The tuition fee will be $155.00 and instruments will cost approxi- 


mately $65.00. 


Temple University School of Dentistry 


99 


Temple University announces a two-week course in orthodontics, beginning Jan, 22, 
1956, under the direction of Dr. Robert H. W. Strang. 
This course is given to practicing orthodontists only. The cost is $200.00, exclusive of 


instruments and books. 
Louis Herman, D.D.S. 


Director of Postgraduate Studies 
Temple University School of Dentistry 
3223 North Broad St. 

Philadelphia 40, Pennsylvania 
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Reviews of New Books 


Lehrbuch der Konservierenden Zahnheilkunde (Textbook of Operative Den- 
tistry). By Dr. Med. Walter Hess, Professor der Konservierenden Zahn- 
heilkunde at the University Ziirich, Switzerland, ed. 5, Leipzig, Johann 
Ambrosius Barth, 1954. 352 pages, 724 illustrations. Price, DM 28-. 


This book gives the student and practitioner simple procedures which have 
stood the test of time. Besides describing modern techniques for the restoration 
of the teeth, the author stresses particularly the important problem of maintain- 
ing the health of the pulp and periodontium. These methods are based on long 
clinical experience and knowledge gained by countless experiments which repre- 
sent the lifework of the author. On these findings are also based the author’s 
methods of treatment of pulp disease and the pathologie condition of the 
periapical tissues. 

The marginal pathoses of the periodontium are carefully described and the 
advocated therapy and prophylactic measures are also based on the presented 


scientific data. 
K. H. THoma. 
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Radiological Diagnosis and Physical Therapy in Dentistry (Diagnostica Radio- 
logica and Terapia Fisica in Odontoiatria). By Giovanni, Milana, Smer- 
chinich Edition Ulrico Hoepli, 1954. 760 Illustrations. Price, Lire 3500. 


In a rather voluminous format the author has made a great effort to provide 
clinical observations with x-ray picture evidence. Since the material to be 
covered presents such an overwhelming variety of disorders, be they of develop- 
mental origin or occurring during a lifetime, this book, in spite of its massive 
content, does not go into great detail while describing the single cases. This 
feature by no means detracts from its intrinsic value as a reference book. It is, 
rather, high above an ordinary textbook. 

There is a concisely presented paragraph where the physical aspects of the 
x-rays are treated in a fluent, readily understood manner. It is unfortunate that, 
in presenting the various features of x-ray machines commonly used in the dental 
offices today, a new method of taking oral x-ray pictures is omitted. Reference 
is made to the technique of the long cone attachment to the head of the x-ray 
machine. 

X-ray specialists of the medical and dental professions may benefit a great 
deal in x-ray interpretation by viewing this book’s excellent figures and reading 
the chapters for the illustrations of the pictures. A chapter dealing with 
irradiation therapy concludes the book’s presentation. 

A. G. Nutuay. 


BOOKS RECEIVED 


(Books received are acknowledged in this department, and such 
acknowledgment must be regarded as a sufficient return for the courtesy 
of the sender. Selections will be made for review in the interests of 
our readers and as space permits. ) 


Roentgendiagnostik des Schidels. By Prof. Dr. W. Von Loepp und 
Prof. Dr. R. Lorenz, Hamburg Stuttgart, Georg Thieme Verlag, 1954. XVI, 
579 Seiten, 613 Abbildungen in 696 Ejinzeldarstellungen, Lex.-8, Ganzleinen 
DM 97. 

Introduction of Medicine for Dental Students. By R. W. M. Strain, 
B.Se., M.D., F.R.C.P.I. Lecture in Medicine for Dental Students in Queen’s 
University of Belfast. Baltimore, Williams & Wilkins Company. Price, $4.00. 


Dental and Oral X-ray Diagnosis. By A. C. W. Hutchinson, D.D.S., 
M.D.S., F.D.S., F.R.S.E., Professor of Dental Surgery, University of Edinburgh. 


Baltimore, Williams & Wilkins Company. Price, $15.00. 
Tuomas J. Cook. 














Abstracts 
of Current Literature 


ORAL PATHOLOGY 


South American Blastomycosis. H. O. Perry, L. A. Weed, and R. R. Kierland. Arch. 
Dermat. & Syph. 70: 477, October, 1954. 


' A ease is presented in which lesions of the oral mucosa played an important role. The 
patient was a white man, 32 years of age, who developed a sore throat and superficial white 
plaques on the tongue and buccal mucosa. The mouth was acutely painful. 

A biopsy specimen from the mouth was interpreted histologically as showing South 
American blastomycosis. T. J.C. 


Clinical Diagnosis of Fungous Diseases. J. P. Abbott, and W. J. Fahlberg. Postgrad. 
Med. 16: 39, October, 1954. 


Actinomycosis is a chronic, suppurative, granulomatous infection characterized by mul- 
tiple sinuses, with sulfur granules present in the exudate. 

The cervicofacial form usually begins in the oral cavity or nasopharynx. The organisms 
frequently are found around the teeth or in infected tonsils, without disease being present. 
When the fungus gains entrance to the submucosal tissue it produces painless, raised nodules. 
Sinuses later develop and burrow in all directions, frequently involving bone and skin. 

Exudate, sputum, and tissues should be examined with low-power magnification for the 
appearance of small yellow granules, 0.5 to 5.0 mm. These should be crushed between slides 
and stained by the Gram and acid-fast methods. Microscopically Actinomyces bovis appears 
as a gram-positive, nonacid-fast, branching mycelial mass with terminal clubbing. 

Suspected material should be inoculated into thioglycollate broth, glucose agar shake 
tubes containing 0.01 mg. of thiamine per milliliter, and streaked on Sabouraud’s and Litt- 
man’s oxgall agar and incubated at 37° C. A. bovis appears anaerobically in three to seven 
days in the agar shake tubes or in thioglycollate broth as small fuzzy balls deep in the medium. 
No growth is evident on the solid media incubated aerobically. 

Microscopically, the fungus appears identical with that seen in the granule. Skin 
testing and serologic procedures are of no value in the diagnosis or prognosis of actinomycosis, 
nor is animal inoculation of value in the identification or isolation of the fungus. Drug 
sensitivity studies are of doubtful value. T.J.C. 


Adenomatosis Oris. P. L. McCarthy, and G. Shklar. Arch. Dermat. & Syph. 70: 293, 
September, 1954. 


A ease of extreme hyperplasia of labial and buccal glands is presented and ‘‘ adenomato- 
sis oris’’ is suggested as a descriptive term. 


Case Report 


Mrs. L., a 44-year-old housewife, was referred to the oral medicine clinic (Tufts Dental 
School, Boston, Mass.) by her dentist because of multiple firm papular lesions of the mucosa 
in the buccal and vestibular areas of the oral cavity. The exact duration is not clear, but 
the patient states that she has noticed the papular-like nodules for several years and has 
developed a habit of rubbing her tongue against the involved areas. 
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‘*Physical examination revealed multiple submucosal firm papular lesions in the buccal 
mucosa most heavily concentrated at the line of occlusion. The lesions were bilateral. The 
vestibule of the lips was also involved and by everting the lower lip the nodules became 
more prominent. No ductile orifices were observed and no secretion could be expressed after 
exertion of firm pressure upon the nodules. The lesions were not painful, and there were 
no unusual subjective symptoms except when the patient pressed her tongue along the in- 
volved mucous membrane. 

‘*The clinical impression was that these lesions represented mucous glandular elements. 
One of the papules was excised and the following is the pathologic report: 

‘* Pathological Examination: Under low power, microscopic study of the sections re- 
veals normal mucous membrane, consisting of stratified squamous epithelium overlying fibrous 
connective tissue. Deep within the connective tissue several large, discrete, circumscribed 
masses are in evidence. Upon higher magnification these masses are seen to be *composed 
of mucous glandular elements. The mucous type acini are regular in size and shape, and 
do not appear distended with mucous secretion. The glandular tissue appears normal except 
for a marked increase in amount. There is no infiltration of inflammatory cells, either in 
the connective tissue or the interacinar spaces of the mucous glandular tissue. No ducts or 


orifices are noted.’’ a 


ORAL MEDICINE 
Drug Allergies. C.D. Lake. Postgrad. Med. 17: 132, February, 1955. 


Skin eruption is the most frequent manifestation of drug allergy. All types of skin 
lesions may result, and a sensitizing drug may produce different responses in different 
patients. The commonest skin reactions to drugs are the urticarial and maculopapular con- 
ditions caused by injection of penicillin, streptomycin, quinine sulfonamide compounds, 
salicylates, and barbiturates. 

Allergic reactions to antibiotics occur frequently, whether the drugs are administered 
parenterally or locally. Penicillin seems to be the most serious offender, probably because of 
its wide use. 

Drug allergy is managed most satisfactorily by withdrawing the drug promptly when 
allergic symptoms appear and administering cortisone as well as cellular-stabilizing agents such 


as ascorbic acid. %0.C. 


ORAL SURGERY 


Sebaceous Glands in the Tongue. A. A. Guiducci, and A. B. Hyman. Arch. Dermat. & 
Syph. 70: 349, September, 1954. 


The case reported is that of a 54-year-old white woman whose chief complaint was a 
growth on the dorsal surface of the tongue, of two months’ duration. 

The dome-shaped nodule, about 2 mm. in diameter, was located near the junction of the 
middle and posterior thirds of the tongue. 

The pathologic diagnosis was sebaceous glands in the tongue and their presence was ex- 


plained as, ‘‘The result of ectodermal sequestration into the lingual tissue during embryonic 


development. ’’ T. J.C. 
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Editorial 


Oral Surgery Coverage Under the Blue Shield Insurance Plan 


URING the last decades, in which society has become more and more com- 

plex, a breakdown has occurred in the financial provisions for the care of 
the sick by simple family and communal arrangements. As the cost of sickness 
soared, the ability of the average person to assume the financial burden of 
illness decreased, and plans for providing some reasonable security against the 
cost of sickness and hospitalization were developed to meet the needs. In 
Great Britain the State guaranteed, by taxation, to provide protection, while 
in the United States, with its tradition for private enterprise, this need was 
partially met through voluntary prepayment insurance plans. The first in- 
surance plans protected the individual mainly from total loss of income due to 
disability and absence from work, and such accident and health insurance plans 
indeed still play an important role. Later, hospital and medical coverages 
became popular and were given support and weleome by hospital administrators 
because of the financial plight of most hospitals, whose overhead expenses had 
risen tremendously. Today over 100 million Americans have some form of 
voluntary health insurance. With the exception of a small number who are 
eovered by special health care plans based on group practice, the principle of 
free choice of hospital and of doctor has been accepted and established. 


BLUE CROSS AND BLUE SHIELD 


In Massachusetts an act providing for the formation of Medical Service 
Corporations sponsored by the Massachusetts Medical Society became law on 
May 22, 1941. The Medical Service Corporation was then organized to provide 
a nonprofit medical service plan, known as the Blue Shield, in which participat- 
ing physicians were compensated. In 1950 the Massachusetts Medical Society, 
the Massachusetts Dental Society, and the Massachusetts Medical Service spon- 
sored a petition to amend the act so that registered dentists might participate 
in the Corporation’s program. After the law was amended to include dentists 
as participants, a committee, called the Blue Shield Fee and Service Com- 
mittee, was appointed by the Massachusetts Dental Society. This committee 
met with the officials of the Blue Shield to diseuss changes in the bylaws of 
the latter and to establish a fee schedule for certain dental procedures, The 
bylaws were amended so that any dentist registered to practice in the Common- 
wealth may become a participating dentist by complying with the bylaws and 
the rules and regulations of the Corporation. He has to make written applica- 
tion, however, in the form prescribed. Subject to the code of ethies of the 
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American Dental Association, a participating dentist shall have the right to 
accept or reject as a patient any subscriber to the service or to discontinue 
treatment, provided the rejection is not for the reason that he is a subscriber. 

The Blue Shield offers two plans to its subseribers, designated A and B. 
Plan A is designed especially for individuals and families in the low income 
eategory who ordinarily could not afford private medical care, while plan B 
is designed for those in the middle income category. The services for both are 
identical but the subscription premium charges, doctors’ fees, and income eeil- 
ings are lower for plan A than for plan B. In addition, the plan provides for 
two types of members, designated service-benefit and indemnity-benefit members. 

A service-benefit member is entitled to the benefits stated without additional 
charge made by the participating doctor. In order to qualify, the subscriber’s 
income, under plan A must be $2,000.00 or less if he has no dependents; 
$2,500.00, or less if he has one; and $3,000.00 if he has more than one dependent. 
Under plan B the member is covered under an individual contract when the 
combined annual income of all included dependents is $5,000.00 or less. 

An indemnity-benefit member, on the other hand, is entitled to the fee 
schedule allowance as stated in the contract, but may be charged a higher fee 
when the schedule allowance is less than the customary fee. In such eases the 
Blue Shield will pay the stated fee to the doctor, who then credits the amount 
on the patient’s account, the patient paying the balance. 

Each participating physician or dentist receives a manual in which the 
fees for plans A and B are listed. A few of the fees for rare, unusual, or 
complicated operations are marked *‘‘I.C.’’ This means that a definite fee 
eould not be established and that the procedure will be given ‘‘individual 
consideration’’ based on the report of the service rendered. 

If a number of procedures are carried out at one operation, a fee may be 
paid only for the major one. The fees quoted for the other procedures apply 
only if they are performed independently. For example, an alveolectomy ecar- 
ried out on an edentulous jaw is an independent procedure and is recognized. 
When it is done in conjunction with multiple extractions it is not, since it is 
an essential part of the exodontia technique. On the other hand, if multiple 
independent procedures are carried out during one hospital admission, the full 
fee is paid for the one which is the most important or commands the highest fee, 
while the other procedures are also recognized but only one-half the fee is 
allowed. For example, if a plan B patient has three odontectomies—excision 
of impacted third molars—for which a fee of $40.00 is set, and at the same 
time has an ordinary extraction, the Blue Shield will pay $40.00 for one plus 
$20.00 for each additional odontectomy, and one-half of the fee (namely, $5.00) 
for the extraction. This is a total of $85.00. 

At present only five states have any type of dental coverage in Blue Shield 
programs, but many oral surgeons and general dentists are interested in their 
patients’ obtaining the benefit of insurance for oral surgical procedures. There- 
fore, it may be of interest to evaluate the experience of the Blue Shield in 
Massachusetts. The results of 1951 and 1952 were evaluated by Guralnick.* 


*Guralnick, W. C.: Blue Shield, Massachusetts D. Soc. J. 2: 12, 1953. 
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Since then additional information has become available. In 1951, 2,860 patients 
received compensations for oral surgical procedures. Two-thirds had plan A 
and one-third had plan B. The total amounted to $164,662.00, and payments 
were made to 400 dentists. In 1953, there were 7,298 patients (51 per cent 
plan A and 49 per cent plan B), and in 1954, there were 7,421 patients with 
45 per cent plan A and 55 per cent plan B. The total payments to dentists 
amounted to $448,226.00 in 1953 and $494,236.00 in 1954. Of the latter amount, 
$169,240.00 was paid for plan A and $324,996.00 for plan B subscribers. 

There are certain limitations to the oral surgical payments, which have 
been ecritized by some practitioners. The most frequent criticism has been in 
regard to the restriction of benefits to hospitalized patients. When we first 
discussed this matter in the committee appointed by the State Dental Society, 
which was made up of both oral surgeons and general practitioners, we had to 
choose between (1) the limitation of payments to qualified oral surgeons for 
procedures performed both at the office and in the hospital and (2) payments 
to be made to any dentist, provided his services were rendered in a hospital. 
Limitations were necessary in order to prevent an increase in the Blue Shield 
premium costs. Extension of service to the office for all dentists, it was felt, 
would increase the premium costs for such coverage to an impractical degree. 
The problem remains one essentially of insurability. Medical insurance is aimed 
primarily at defraying the cost of overwhelming medical expenses such as are 
ineurred by major procedures, rather than at broad coverage for common, 
minor problems such as the extraction of teeth. 

The extraction of teeth in the hospital under the restricted conditions, 
however, brought about a financial situation which affected not the Blue Shield, 
but the Blue Cross, quite seriously. So many patients were hospitalized for 
extraction of one or a small number of teeth that hospitalization costs for the 
ultimate loss of all the teeth, one by one, would amount to astronomical figures. 
The Blue Cross, therefore, insisted that restrictions should be placed on the 
payments for uncomplicated tooth extraction and, after several consultations, 
the committee decided on March 30, 1954, to limit the coverage of both Blue 
Cross and Blue Shield to those cases requiring seven or more extractions, except 
in the following cases: 

a. If hospitalization is necessary because of an unusual medical 
condition. 

b. If extractions are necessary because of the presence of a fracture 
that is to be reduced, or if they are involved when a neoplasm or cyst 

has to be removed. 

e. If major surgery is required to remove a tooth, as in odontee- 
tomy of impacted or exostosed teeth. 

In conclusion, it may be stated that the Massachusetts Blue Shield coverage 
of oral surgical procedures has worked out well. Some hospitals have complained 
of the influx of dentists requesting courtesy privileges in order to participate 
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in Blue Shield. Many dentists have had no hospital training and are not familiar 
with hospital operating room and other procedures, which has added to the 


problem. 

Patients have certainly been greatly helped by the oral surgical coverage, 
particularly those who before had to frequent outpatient type clinics in hos- 
pitals or dental schools and now are enjoying the free selection of a participating 
dentist under the service-benefit member plan. Also, those who are well-to-do 
are delighted to have part of their fees paid by Blue Shield. 

The dentist is well served by this plan. He is being compensated for cases 
which he otherwise might not be able to treat as private patients; he is paid 
promptly by the Blue Shield and perhaps more promptly by the patient if 
there is a balance, since it is not the total amount that the patient might be 
confronted with otherwise. Thus, the dentist is benefited and protected 
financially and individual selection of professional service is maintained. The 
privilege to participate in such an insurance program cannot help but improve 
the doctor-patient relationship and increase the standing of the dental profession. 
We hope that the success of the plan in Massachusetts, which is more extensive 
than plans introduced to date in a few other states, will point the way for others 


to follow. 
K. &. TF. 


Note on Ameloblastoma 


RECENT paper on ameloblastoma (Small, I. A., and Waldron, C. A.: ORAL 

Sura., ORAL MEp., AND ORAL Patu. 8: 281, March, 1955) prompts me to 
add a few thoughts on this subject. Small and Waldron state that 1,036 cases 
of ameloblastoma have been reported in the literature. Since they make no 
reference to 196 cases reviewed by Joseph McFarland and H. M. Patterson 
(Dental Cosmos 78: 656-670, July, 1931), eleven cases reported by H. Pichler 
(Arch, klin. Chir. 140: 101, 1926), sixteen cases by R. H. Ivy and L. Curtis 
(Ann. Surg. 105: 125-134, 1937), twenty-six cases occurring at Peking Union 
Medical College studied by H. T. Kimm and A. F. Baranoff (Chinese M. J. 58: 
1-22, 1938), and doubtless others not mentioned here, it would seem that con- 
siderably more than 1,036 cases have been recorded in the literature, unless 
those referred to above were counted in the series. In the paper by Ivy and 
Curtis in 1937, sixteen of our own cases were reported, fifteen involving the 
mandible and one involving the maxilla. There were seven male and nine 
female patients, eleven Caucasians and five Negroes. Some were treated by 
conservative enucleation followed by implantation of radium, others by primary 
complete resection, and the rest by secondary complete resection after re- 
currence following conservative enucleation. 

I believe that Dr. Herman R. Churchill of the School of Dentistry of the 
University of Pennsylvania and myself were the first to suggest the term 
ameloblastoma, as more appropriate than adamantinoma. McFarland, a ree- 
ognized authority on pathology, had the following to say in this connection in his 
and Patterson’s article published in 1931: “Churchill and Ivy in an-as yet 
unpublished survey of tumors of the jaw, prefer to call the tumor ‘amelo- 
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blastoma,’ which name seems to be appropriate and may in time be generally 
accepted.”” I do not know of anyone who employed the term ameloblastoma prior 
to that time, but the prediction of McFarland seems to have come true. In his 
thesis, “Klassifizierung der Tumoren des Mundes und seiner Nebenorgane”’ 
(Rostock, 1932), on page 16, Herman Churchill employs the term ameloblastoma, 
with adamantinoma in parentheses. Since then the new name has gradually 
taken hold and is the preferred term at the present time. It has been officially 
accepted by the American Academy of Oral Pathology. 

In 1934, H. R. Churehill (Dental Cosmos 76: pp. 1174-78, November, 1934) 
made a convincing histologic differentiation between certain dentigerous cysts 
frequently reported as ameloblastoma and true ameloblastoma. It is surprising 
that this differentiation by Churchill has not been accorded more attention. 

In 1948, I (Ivy, R. H.: Ora Surc., ORAL MEp., AND ORAL Patu. 1: 1074-82, 
November, 1948) reported an additional unusual case of ameloblastoma in 
which it was possible to trace the early development of the growth from the 
follicle of an unerupted second premolar tooth. 

It is hoped that this short discussion, directed chiefly to the article by 
Small and Waldron, will serve to add interest to the subject. 


Robert H. Ivy. 





Operative Oral Surgery 


PRIMARY RETICULUM-CELL SARCOMA OF THE MANDIBLE 





RoGer G. GERRY, COMMANDER (DC) USN,* anp S. Francis WILLIAMS, 
Captain (MC) USN** 


HE first cases of primary reticulum-cell sarcoma of bone were reported in 

1939 by Parker and Jackson,’ who observed that these tumors had previ- 
ously been diagnosed as Ewing’s sarcoma, Hodgkin’s disease, lymphosarcoma, 
osteogenic sarcoma, or inflammation, and noted that the age distribution dif- 
fered from that of the generalized type of reticulum-cell sarcoma. The latter 
is essentially a disease of middle and old age, while the primary reticulum- 
cell sarcoma of bone occurred in the younger age groups, as 77 per cent of the 
patients were under 40 and 35 per cent were under 20 years of age. They 
reported that the most important clinical feature was the presence of an ex- 
tensive, painful, destructive process of bone, in which the patient’s general 
Most patients gave histories of pain for several 


condition was otherwise good. 
The treatment of choice was amputa- 


months before treatment was started. 
tion followed by radiation therapy and they noted that no other sarcoma was 
One of the cases they described involved the body 


so responsive to treatment. 
yas treated by hemiresection fol- 


of the mandible of a 14-year-old boy which 
lowed by irradiation with a depth dose of 1,500 r. (Table 1). 

Since Parker’s and Jackson’s report, several other writers have described 
primary reticulum-cell sarcoma of bone. In 1942, Szutu and Hsieh? reported 
two cases, one of which was in the mandible of a 59-year-old woman (Table I). 
Exeept for age and sex, the history, clinical findings, and course of this patient 
are quite similar to one of the two included in the present report. Both of 
their cases were treated with radiation therapy. In 1947, Sherman and Sny- 
der® reviewed the radiographs of seventeen histologically proved cases of 
primary reticulum-cell sarcoma of bone and noted the high incidence of this 
disease in the vicinity of the knee, that is, actually ten of the seventeen cases. 
They observed that the location of the tumor within a given bone was without 
radiographic importance, and were of the impression that primary reticulum- 

The opinions expressed in this article are those of the writers alone, and do not neces- 


sarily reflect the official attitude of the U. S. Navy Department. 
*From the Dental Service, U. S. Naval Hospital, St. Albans, New York, and the School 


of Dental and Oral Surgery, Columbia University. 
**From the Radiology Service, U. S. Naval Hospital, Bethesda, Md. 
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cell sarcoma of bone was predominantly endosteal in character and usually 
did not expand the bony cortex. Destruction of bone was the predominant 
radiographie finding, although some production of bone was evident in about 
one-half of their cases. They noted that the radiographic structure of the 
tumor is not characteristic and often presents a patchy arrangement of osteoly- 
sis associated with osteogenesis. There was generally no calcification in the 
periosseus soft tissues apart from the periosteal reaction. The boundaries 
were characteristically ill defined and the extent of the tumor was difficult to 
appraise. All seventeen patients in the Sherman and Snyder series were 
treated with radiation therapy, most frequently with a tissue dose of 3,500 r. 
Sherman and Snyder further noted that bony repair could be observed as 
early as one month, and on an average of three months, after treatment was 
completed. This was characterized by development of increased density of 
the tumor site. This ‘‘scar bone’’ apparently was permanent in nature, and 
in some instances had been present for ten years or more. 

Khanolkar,* in 1948, reported five cases of reticulum-cell sarcoma of bone, 
of which two were in the mandible and of which all but one untreated case 
had been irradiated. The untreated case, which terminated fatally, had 
reticulum-cell sarcoma of the body of the mandible with coneurrent symptoms 
of the lower extremities. It is not clear whether or not there were metastatic 
lesions in the legs. Khanolkar’s second patient with reticulum-cell sarcoma 
of the mandible survived, but his follow-up course was not described (Table I). 

In 1950, Coley, Higinbotham and Groesbeck® presented the largest series 
of patients reported up to that date. Of fifty-eight patients with reticulum- 
cell sarcoma of bone, they found thirty-seven with either a primary focus in a 
single bone on admission or, if metastasis was present, a history of a primary 
tumor for at least six months before it developed. All their cases had his- 
tologie proof of reticulum-cell sarcoma. Most of their cases were of the ex- 
tremities, and all but one had been treated with radiation therapy, either 
alone or in combination with surgery, Coley’s’ toxins, or both. Coley’s toxins 
were used in twenty-three cases, but always in combination with some other 
treatment. Coley and his associates differ with Parker and Jackson’ concern- 
ing the value of amputation and feel the best therapy to be radiation, usually 
about 3,000 to 4,000 r. depth dose, with complementary administration of 
Coley’s toxins (the mixed toxins of erysipelas and Bacillus prodigiosus, Shea’s 
filtrate, ete.). They also point out that their fifty-eight cases represented an 
incidence of 5.3 per cent of the malignant bone tumors treated in Memorial 
Hospital between 1925 and 1949. They noted that the average age at time of 
admission was 33.7 years and that pain was present on admission in all pa- 
tients. Metastases were present in almost one-half their cases (48.7 per cent), 
usually within a year after the onset of the first symptoms. They also com- 
mented on the high incidence of cures and observed that, discounting patients 
treated for palliation only, there was a five-year survival rate of 73.3 per cent 
and a ten-year survival rate of 55.5 per cent, but warned that five-year cure 
rates are of little consequence as some patients had recurrences nine to eleven 
years after therapy. 
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In 1952, MeCormack, Ivins, Dahlin, and Johnson® reported that they had 
found thirty-two eases in the pathology material available at the Mayo Clinic 
in which the diagnosis of reticulum-cell sarcoma of bone could be substantiated. 
None of these were in the mandible. They commented on the similarity be- 
tween Ewing’s sarcoma and reticulum-cell sarcoma of bone. They also noted 
that twenty-five cases of the series showed solitary lesions and seven cases 
showed multiple lesions when first diagnosed. The average age of patients at 
the time of admission was 37 years and there were more men than women. 
The most common symptom was pain of less than moderate magnitude. About 
75 per cent of the solitary lesion patients had palpable masses on admission. 
The form of therapy they reported most consistently was amputation followed 
by radiation therapy. In the same year Valls, Muscollo, and Schajowiez’ re- 
ported ten cases of reticulum-cell sarcoma of bone in a series with thirty-five 
vases of Ewing’s sarcoma. They actually described only seven of the reticu- 
lum-cell sarcomas and twenty-five of the Ewing’s sarcoma, as they did not wish 
to present relatively new cases. They also commented on the importance of 
differentiation from Ewing’s sarcoma. They observed that primary reticulum- 
cell sarcoma of bone is very radiosensitive but that radiation therapy does not 
constitute a guarantee against recurrence, which is relatively frequent. 

In 1953 Ivins and Dahlin,* who had previously (1952) written in collabora- 
tion with McCormack and Johnson,® stated that ‘‘reticulum cell sarcoma of 
bone is one of the entities which has been rescued from the Ewing’s tumor 
wastebasket.’’ In their 1953 series of forty-nine cases, thirty-nine were mono- 
stotic. They included the thirty-two cases which they described in their paper 
of the previous year. Their cases were compiled from a group of approxi- 
mately 2,000 specimens of primary tumors of bone accumulated at the Mayo 
Clinie between the years 1905 and 1952, inclusive. There were slightly more 
than eighty cases of Ewing’s tumor found in the same group of specimens. 
They noted that the gross appearance of reticulum-cell sarcoma of bone is not 
markedly different from that of other lytic malignant processes of bone, as 
the fibrosarcomata or Ewing’s tumor, and that in the region of involvement 
variable destruction of bone occurs. Microscopically, the diagnostic cell is 
the reticulum cell which is identical with that seen in reticulum-cell sarcoma of 
soft tissue origin. Two of their monostotie cases were in the mandible (Table 
1). One, a 68-year-old woman, had no recurrence 4.75 years after surgery. 
The other, a child, died following three courses of radiation therapy.® They 
further noted that most of the patients were less than 40 years old. Symp- 
toms were usually present for a year or less before therapy, and pain was the 
most constantly presented symptom. About three-fourths of their patients had 
either swelling or palpable mass in addition to pain. Treatment in this series 
included amputations, simple excisions, Coley’s toxins, and radiation therapy, 
or a combination of two or more of these. Amputation followed by radiation 
therapy was the most common type of therapy, but many of these patients had 
been treated many years ago and had been originally diagnosed as Ewing’s 
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tumor. They still feel, however, that amputation or radical excision followed 
by radiation therapy is the treatment of choice and that this treatment should 
be supported with Coley’s toxins. 

A recent article is that of Strange and de Lorimicr,'’ published in 1954. 
They discuss reticulum-cell sarcoma primary in the skull. They describe the 
rapid response to roentgen therapy and note that reossification is seen as early 
as six weeks to three months following low tissue doses of 1,700 to 2,500 r. 
They further comment that reticulum-cell sarcoma primary in the head is un- 
usual, and describe three cases that they feel are the first reported which were 
primary in the bones of the skull proper. All their cases were successfully treated 
with radiation therapy. Harrigan and his associates’! also described a case 
of reticulum-cell sarcoma of the chin, in 1954, but their case apparently was 





not primary in bone. 

A single case of reticulum-cell sarcoma of the malar and zygomatie region, 
which terminated fatally, was reported by Dewey’? in 1949. No other case of 
reticulum-cell sarcoma of this area has been reported in the literature. 


Case Reports 


The following cases of primary reticulum-cell sarcoma of the mandible 
were treated at the U. S. Naval Hospital, St. Albans, New York. 





1.—Case 1. Photograph taken at time of admission to hospital, showing mass over right 
mandibular ramus, 


Fig. 

Case 1—(See Table I.) The patient was a 22-year-old white man who was essentially 
well until October, 1951, when he developed the feeling of numbness of the right lower 
lip. At that time he was placed on vitamin B therapy with resolution of symptoms. In 
May, 1952, he developed a firm, painful swelling in the region of the right parotid gland, 
which had been diagnosed as mumps and which subsided in about a week. In October, 
1952, there was a recurrence of the firm, tender swelling over the right mandibular ramus 
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Which was associated with pain, The mass did not subside after that time, although the 
pain diminished somewhat. Roentgenograms were first taken in March, 1953, and re- 
vealed a bony tumor of the right mandible. 

The patient was admitted to the U. S. Naval Hospital, St. Albans, New York, on 


April 27, 1953. At that time his physical examination was essentially negative except for 





Fig. 3. 


Fig. 2—Case 1. Lateral oblique radiograph showing moderate destruction of inferior 
portion of mandibular ramus about six weeks prior to admission to hospital. 

Fig. 3.—Case 1. Posteroanterior radiograph of mandible showing tumor extending later- 
ally into overlying soft tissue in sunburst pattern. 
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the presence of a firm, slightly tender mass, about 5 em. in diameter, over the ramus of the 
right mandible and continuous with bone (Fig. 1). The radiographic appearance of this 
area showed incomplete destruction of the mandibular ramus (Fig. 2) with the tumor ex- 
tending laterally into the overlying soft tissue in a sunburst pattern (Fig. 3). Actually, 
not much osteolysis was demonstrable. There were questionable areas of radiolucence in 
the midshaft regions of both femera which showed no increase in uptake of radioactive 


gallium. A biopsy of the mandible was taken on May 1, 1953, with the following histologic 


findings: 

The sections show an osteolytic malignant bone lesion characterized by 
diffuse replacement of the marrow by a cellular, relatively uniform neoplasm 
composed of cells with oval to round hyperchromatic nuclei surrounded by poorly 
defined and scanty, pink-staining cytoplasm. There is no tendency to form 
rosettes and no osteogenic tendency. 





Fig. 4.—Case 1. Photomicrograph showing reticulum cells with oval to round hyperchromatic 
nuclei and poorly defined, scanty cytoplasm. (Magnification, «250; reduced \%.) 


Reticulum stains show abundant reticulum fibers which not only segregate 
the clusters of tumor cells but which also send fibers into the poorly defined 
lobules where the fibers lie approximate to individual cells (Fig. 4). 


Diagnosis: Reticulum-cell sarcoma of bone.13, 14 

On May 11, 1953, the teeth on the right side of the mandible from the central incisor 
posteriorly were extracted and alveolectomy was accomplished with primary closure of 
the mucoperiosteum. The patient received a total depth dose of 4,967 roentgen units to 
the right mandible between May 7, 1953, and June 24, 1953, with 250 KVP quality radia- 
tion. A lead shield was used to protect the tongue, maxilla, and left side of the mandible 
(Fig. 5). By July 1, 1953, it was radiographically demonstrable that the original lesion had 
already started to repair. During the course of the radiation therapy and subsequently, 
there was retarded repair of the extraction sites, and throughout the course of repair, 
there was periodic minute sequestration of bone from the sites of the extracted teeth 
(Fig. 6). However, it should be mentioned that after the cessation of radiation therapy 
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the appearance of the gingival tissues themselves, which until that time had been thinned 


out and ischemic, improved considerably and by the time of discharge were essentially 
normal in character. 

The patient has been seen twice monthly from July, 1953, to April, 1955. There 
has been no evidence of recurrence or metastasis, either clinically or radiographically, 
since that time. 


The mandibular defect has filled in with dense bone of a sclerotic type 
(Fig. 6). 


The deformity of the mandible in the lateral aspect of the right ramus has been 





Fig. 5.—Case 1. Lead intraoral shields to protect maxilla, tongue, and left side of mandibie. 





Fig. 6. 


Fig. 7. 

Fig. 6.—Case 1. 
ation therapy. 
traction sites. 


Lateral oblique radiograph taken six months after completion of radi- 
There is evidence of sclerotic repair of tumor site, but retarded repair of ex- 


Fig. 7.—Case 1. Photograph of patient one year after completion of radiation therapy. 
Facial deformity has almost completely resolved. 
partially maintained but the character of the tissue has altered from tumor to bony tissue. 


Occasional minute sequestration of the bony fragments from the extraction sites had taken 
place until April, 1954, but no evidence of osteonecrosis is demonstrable (Fig. 7). 
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Case 2.—(See Table I.) The patient was a 19-year-old white man who, about six 
months prior to first admission, noted the presence of a small swelling just below the apices 
Since its first appearance, the mass continued to grow 
He noted that ‘‘some of the lower front 


of the mandibular incisor teeth. 
steadily but slowly and caused no discomfort. 
teeth became loose in their sockets.’’ The patient had no other complaints at time of 


admission, 





Fig. 8.—Case 2. A, Right lateral oblique radiograph taken when patient first .presented 
on May 27, 1953, at overseas hospital. Radiolucent area extended from right mandibular first 
molar to left cuspid. Lamina dura of affected teeth was destroyed by tumor. 

B, Periapical radiographs taken when patient first presented on May 27, 1953, at overseas 
hospital. Radiolucent area extends from right mandibular first molar to left cuspid. Lamina 
dura of affected teeth was destroyed by tumor. 

(Courtesy of Commander J. C. Stoopack, Dental Corps, United States Navy.) 


Physical examination showed a firm, nontender, fixed swelling of about 2 by 1 by .d 
em. below the four incisor teeth, which exhibited moderate motility. The remainder of 
the physical examination was negative and there was no lymphadenopathy noted. The 
patient presented for examination on May 27, 1953, at a military hospital overseas. Rou- 
tine laboratory studies were within normal limits. Roentgenograms taken at time of first 


examination revealed a large, diffuse, radiolucent area which extended from the lower 


left cuspid to the right first molar. The teeth involved in the area were not displaced, 
but the lamina dura of the affected teeth had been destroyed (Fig. 8). A skeletal survey 
of the mandible. On June 


« 


on June 1, 1953, was negative except for the radiolucent area 
12, 1953, under local block anesthesia, the lateral aspect of the right mandib'e was ex- 
posed and disclosed a pinkish gray, glistening tumor which had destroyed the labial cor- 


tical plate of the mandible. The right mandibular incisors, canine, first and second pre- 
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molars, and first molar were extracted and the tumor mass was curetted.* Histologic ex- 
amination of the tissue removed at this time indicated that the tumor was apparently a 
sarcoma and the patient was transferred to the United States for further treatment. 
The patient was admitted to the U. 8. Naval Hospital, St. Albans, on Aug. 1, 1953. 
At that time, his mandibular teeth were missing from the right third molar to the left 
mandibular canine (Fig. 9), and there were two slitlike openings in the gingival tissues 
which were on the buceal side of the alveolar ridge. No masses were noted in or about 
the mandible or the alveolar ridge. The remaining portion of the jaw and mouth appeared 
normal. Slides were obtained from the hospital where original surgery had been done, 
and were evaluated as follows: 
Sections reveal a malignant tumor composed of cells more than twice the 
size of lymphocytes. These cells are slightly elongated and contain scanty 
eosinophilic cytoplasm with ill-defined cell borders and the nuclei are round and 
hyperchromatic. These cells are arranged in masses set in a moderate amount 
of dense connective tissue. The lesion involves muscle and bone (Fig. 10). 


Diagnosis: Reticulum-cell sarcoma of bone.15, 16 





Fig. 9.—Case 2. Right lateral oblique radiograph of mandible just before radiation 
therapy was started. Teeth in tumor area have been extracted. Bone in involved area has 
been completely destroyed by tumor. 


Radiographs taken at this time indicated that the tumor extended on the left side of 
the mandible beyond the site of original surgery. On this basis, the remaining mandibular 
teeth, that is, the left canine, premolars, and molars, were extracted and each tooth, with 
curettings, was submitted separately for histologic evaluation. Histologic evaluation of 
these specimens indicated that the tumor had extended to the region of the mandibular 
left first premolar, a finding which was anticipated on the basis of the preoperative radio- 
graphs. Healing of the extraction sites took place rapidly. A lead shield was con- 
structed to protect the maxilla during radiation therapy. On Aug. 18, 1953, radiation 


*This procedure was performed by J. C. Stoopack, Commander (DC)USN. 
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Aig: 

a . a. 
Fig. 10.—Case 2. Photomicrograph showing slightly elongated reticulum cells with hyper- 
chromatic, oval to round nuclei and scanty cytoplasm. (Magnification, 250; reduced \;.) 





a 





Fig. 11.—Case 2. Right lateral oblique radiograph taken less than one month after completion 
of radiation therapy showing early repair of tumor site. 
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therapy of 250 KVP quality to both sides of the mandible was started and continued until 
Sept. 25, 1953. The patient received a total of 4,083 roentgens depth radiation to the 
right side of the mandible and 4,215 roentgens depth dose to the left side of the mandible. 
By October 21 there was radiographic evidence of early repair of the tumor site on both 
sides of the mandible (Fig. 11). The patient remained asymptomatic and in good health. 
On Jan. 7, 1954, the mandibular gingival tissues were of such good tone and color that it 
was considered safe for the patient to use a mandibular denture. This was inserted on 
Feb. 8, 1954. No evidence of metastasis, recurrence of tumor, or radio osteonecrosis has 


been noted since the patient was last contacted on Aug. 14, 1954 (Fig. 12). 





Fig. 12.—Case 2. Intraoral radiographs taken six months after conclusion of radiation 
therapy and one month after insertion of denture. Note sclerotic type of repair of tumor 
area. 


Discussion 

Primary reticulum-cell sarcoma of bone may be considered to be a malig- 
nant tumor which occurs primarily in the long bones and is evenly distributed 
among the adult age groups up to the age of 40. It apparently occurs more 
frequently in men than in women. It oceurs only rarely in the bones of the 
head, but when it does occur it apparently is more likely to occur in the man- 
dible than in other bones. Including the two cases presented in this report, 
primary reticulum-cell sarcoma of the mandible has been reported eight times 
(Table 1). The principal symptom is pain, which usually has been present for 
several months to a year before the patient presents for treatment. In many 
eases, this pain is accompanied by palpable swelling or enlargement of the 
bone involved. Apart from these findings, the general feeling of well-being of 
patients with primary reticulum-cell sarcoma of bone is noteworthy. 

Radiographic Characteristics —On the radiograph, the tumor presents the 
appearance of an osteolytic, invasive, malignant bone tumor, and is generally 
characterized by considerable destruction of bony tissue (Figs. 8 and 9). 
Osteogenesis is sometimes present, but when it is, it is usually present to a 
lesser extent than is osteolysis. The osseous portion of the tumor is often a 
patchy arrangement of areas of destruction associated with areas of bone 
production (Fig. 3). The radiographic structure of the tumor is not charac- 
teristic. In the two eases reported here one shows complete destruction of 
bone with no attempt at osteogenesis (Figs. 8 and 9). The other shows some 
osteolysis with an attempt at osteogenesis and exhibits a typical sunburst 
periosteal reaction (Fig. 3). Primary reticulum-cell sarcoma of bone, when 
irradiated, tends to repair very rapidly with dense, opaque ‘‘scar bone’’ (Fig. 
12). This type of repair frequently may be seen as early as a month after the 


termination of therapy (Fig. 11). 
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Radiographically, the tumor should be differentiated from Ewing’s sar- 
coma which generally occurs in a younger age group and in which generally 
the periosteal reaction is a more constant and prominent feature, and the os- 
seous characteristic of which is purely destructive. Ewing’s tumor is not as 


radiocurable as reticulum-cell sarcoma of bone and responds with a produe- 
tion of fairly normal looking bone rather than sear bone. 

Histopathology.— (Figs. 4 and 10.) A diagnosis of primary reticulum-cell 
sarcoma of bone cannot be definitely made except by microscopic examination 
of biopsy tumor tissue. The diagnostic cell is the reticulum cell which is 
identical with that seen in reticulum-cell sarcoma of soft tissue origin. The 
cell has an indented or lobulated nucleus. The chromatin is coarse and one 
or two nucleoli are usually present. The cytoplasm is ordinarily indistinct. 
The cells vary somewhat in size and nuclear hyperchromatism, but the basic 
characteristics otherwise tend to be similar. There is a tendency for the cells 
to be disposed in an alveolar arrangement. Many tumors contain fairly large 
numbers of lymphocytes, and, as pointed out by Ivins and Dahlin,® a small 
biopsy may resemble inflammatory tissue. From a histopathologic standpoint, 
the tumor must be differentiated from Ewing’s tumor, small-cell osteogenic 
sarcoma, multiple myeloma, and benign reticuloendothelial disorders such as 
eosinophilic granuloma. 

Therapy.—Most of the cases reported in the literature were treated by 
wide excision or amputation, followed by radiation therapy, or by radiation 
therapy alone. In those cases where radiation therapy was used, it seems 
generally agreed that the optimal depth dose is 3,000 to 4,000 r. in approxi- 
mately thirty days. Primary reticulum-cell sarcoma of bone seems to be more 
‘adiocurable and generally seems to have a better prognosis than other malig- 
nant sarcomas of bone. However, the evaluation of successful therapy on the 
basis of the five-year cure rate is not dependable, as recurrences have been 
known to occur as long as ten or eleven years after the completion of therapy. 
Probably the case for use of radiation therapy alone has been best summarized 
by Coley and his associates,’ who indicated that there is insufficient evidence 
to support the belief that surgery, either alone or in conjunction with radia- 
tion, offers a greater chance of survival to justify the disability incident to 
amputation. 

Both eases presented in this report were treated with radiation therapy 
alone. In both eases, multiple extractions of teeth were performed either 
shortly before or shortly after the beginning ec. radiation therapy. This plan 
is contrary to the recommendations of Wildemuth and Cantril,’’ who feel that 
patients whose mandibles are to be irradiated will have no difficulty with 
radio-osteonecrosis of the mandible if they already have been edentulous for 
some time before the treatment was commenced, or if teeth in the area to be 
irradiated are allowed to remain during therapy and are removed, with anti- 
biotic support, as extraction of each individual tooth becomes necessary. It 
has been our impression that when high-voltage x-ray (one million volts) is used 
and the alveolar process extensively trimmed to minimize the demands on the 
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vascular bed of the mandible, extractions may be performed shortly before, or 
even shortly after, the beginning of radiation therapy, and normal repair will take 
place and radio-osteonecrosis is not likely to oeeur. Alveoleetomy in the first case 
was not as completely accomplished as in the second. On this basis, minute 
sequestration occurred in the first case during the early postradiation period. 
However, in no instance has there been any tendency for any of the sites 
from which bony spicules exfoliated to become infected and healing has 
occurred promptly. Bone in these parts of the mandible, which were ir- 
radiated but in which tumor was not radiographically evident, has remained 
unchanged throughout the course of treatment. 


Summary 

1. Two eases of primary reticulum-cell sarcoma of the mandible have been 
presented. Both patients were treated with roentgen therapy with excellent 
response. 

2. Primary reticulum-cell sarcoma rarely involves the mandible as com- 
pared to other sites of the body, but is the commonest site of osseous involve- 
ment of the skull. Only six cases of mandibular involvement have been previ- 
ously reported in the literature. 

3. Following radiation, healing occurs with a permanent type of sclerotic 
bone. 
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FRACTURE LINES IN MANDIBLE* 
Comparison of Radiographic and Anatomic Findings 
Ext OvecH, M.S.,D.D.S.,** Cuicaco, IL. 


HE purpose of this study is to compare fracture lines in radiographs with 
the gross anatomic findings in fractures of the mandible. 

A review of the literature fails to reveal any such experimental study of 
this problem. The fact that a single fracture of the mandible might show more 
than one fracture line in the radiograph has long been recognized by clinicians, 
but most authors dealing with the subject of fractures of the mandible ignore 
this possible finding. Reference 1 shows schematic illustrations of both transverse 
and oblique fractures of long bones and interprets the findings as follows: 

Fracture lines—Where the x-rays pass between the bone ends, fractures will 
show as darker shadows. Where the projection is such that the rays do not pass 
between the bone ends, no darker shadow will be seen. Where there is an overlap 

due to the rays passing through more than one thickness of bone, a lighter shadow 

will be seen. 

Several authors® *»* have mentioned the fact that in oblique fractures of 
the mandible, more than one fracture line on the radiograph did not necessarily 
mean more than one fracture. Thoma’ illustrated this statement with a diagram. 


Method and Materials 


Six partially dissected, wet specimens of human mandibles were obtained 


and cut at the symphysis, only one side of each being used. Specimens 1 and 2 
were edentulous. Specimens 3, 4, and 6 were partly edentulous. Specimen 5 


was fully dentulous. Radiographs were made of all six, using a target-film dis- 
tanee of 1714 inches. Exposure times were 114 seconds for all mandibles except 
Specimen 5, for which 114 seconds was used. Exposures were made with dental 
x-ray apparatus set at 65 kilovolts and adjusted to 10 milliamperes. All radio- 
graphs were processed in the usual manner. After the radiographs of the intact 
mandibles were completed, each mandible was cut by means of a disk. In all 
eases, only a single fracture was produced. 

In Specimen 1, the plane of the fracture was transverse through the body 
at the mental foramen, at a right angle to the outer and inner surfaces of the 

*Published simultaneously in Dental Radiography and Photography and ORAL SURGERY, 
ORAL MEDICINE, AND ORAL PATHOLOGY, June, 1955. 


**Professor of Oral and Maxillofacial Surgery and Director of Minor Oral Surgery, Uni- 
versity of Illinois College of Dentistry, Chicago, Illinois. 
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body of the mandible; in Specimen 5, it was between the first and second molars. 
In two others, Specimens 2 and 3, the fracture plane was oblique and through 
the mental foramen. In another group of two, the fracture was through the 
angle of the mandible—one of the fracture planes being at a right angle (Speci- 
men 6) and one at an oblique angle (Specimen 4) to the outer surface of the 





mandibular body. 
Findings 
Data obtained from Specimens 1, 2, and 4 are presented in Figs. 1 to 3. 
Data from Specimens 3, 5, and 6 have been arranged in Table I. 


Right Angle Fractures.— 

Specimen 1 (Fig. 1): In this specimen in which the plane of fracture 
was transverse suprainferiorly at a right angle to the outer surface of the 
mandible, routine radiographs show a single definite line of fracture through the 
mental foramen. 

When exposed from a 30° anterior position, there is a second fracture line 
posterior to the first. The ramus width is increased anteroposteriorly. 

When taken from a 30° posterior position, two definite, well-defined fracture 
line is through the mental foramen and one is anterior 


lines can be seen. One 
at the superior and inferior borders of the mandible. 


to it. These lines meet 
The ramus is narrowed anteroposteriorly. 

An occlusal radiograph of the specimen with the fragments in contact 
shows a well-defined fracture line and a second, less sharply defined, hazy line 
extending to the distal. These meet at the buceal and lineual borders. 


Specimen 5 (Table I): In this specimen, in which the plane of the fracture 
was transverse at right angles to the outer and inner surfaces of the body of 
the mandible between the first and second molars, routine radiographs show a 
single definite line of fracture between the first and second molars. 

When exposed from a 30° anterior position, there are two lines: one, wide 
and well defined, and a second, much fainter, irregularly curved, and posterior 
to the first. These meet at their superior and inferior borders. 

When taken from a 30° posterior position, there are two well-defined lines 
which meet at their superior and inferior borders. 

An occlusal radiograph of the specimen with the fragments in contact 
shows two fracture lines which meet at the lingual and buceal borders. 

Specimen 6 (Table I): In this specimen, in which the fracture was through 
the angle of the mandible, a lateral-jaw radiograph shows a single fracture line. 

When made from a 30° anterior position, one fracture line only is visible. 
The ramus inereases in width anteroposteriorly. 

When exposed from a 30° posterior position, there is one well-defined frac- 
ture line and a second, less well-defined, narrower line extending from the 
alveolar crest to half the width of the angle, where it joins the first line. 


Again, the occlusal radiograph shows a single fracture line. 
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FRACTURE LINES IN MANDIBLE 


Oblique Fractures.— 

Specimen 2 (Fig. 2) and Specimen 3 (Table I): In these specimens, in 
ch the plane of fracture was transverse suprainferiorly at an oblique angle 

1e outer surface of the body of the mandible, routine lateral-jaw radiographs 

y two lines of fracture. These fracture lines meet at the superior and inferior 
ders of the mandible. 

When made from a 30° anterior position, only one fracture line can be seen. 
nus width is inereased anteroposteriorly. 

When exposed from a 30° posterior position, two fracture lines can be seen. 
ese are farther apart than in the routine radiograph. Ramus width is nar- 
wed anteroposteriorly. 

Occlusal radiographs of the mandible used in Specimen 2 (Fig. 2) show 
o fracture lines meeting at the buccal and lingual borders. In Specimen 3 
lable I), there is no evidence of a fracture line. 


Specimen 4 (Fig. 3): In this mandible, in which the fracture was through 

e angle of the mandible, a lateral-jaw radiograph shows two fracture lines, the 
anterior wider than the posterior. These meet in a rounded manner superiorly 
and taper inferiorly, the space between them narrowing sharply, starting half- 
way down, until the lines meet at the inferior border of the mandibular angle. 

When made from a 30° anterior position, two fracture lines of the same 
width and density ean be seen meeting at the inferior border of the mandibular 
angle and extending superiorly where they diverge sharply halfway up and 
meet again in a rounded manner at the superior border. These lines are farther 
apart than in the preceding projection. Ramus width increases anteropos- 
teriorly, and there is overlapping of the teeth. 

When exposed from a 30° posterior position, two fracture lines can be seen— 
the anterior one wide, the posterior narrow. These are almost parallel but meet 
at the superior and inferior borders of the mandibular angle. Ramus width 
decreases and there is overlapping of the teeth. 

An occlusal radiograph of this specimen shows a single fracture line. 

Detailed descriptions of the unillustrated specimens are shown in Table I. 


Discussion 


The results obtained in these experiments can be explained by: (1) a 
knowledge of the osseous anatomic construction of the mandible, particularly its 
structure on eross section, and (2) the radiographic technique that has been used. 

The body of the mandible is composed of an outer cortical layer of dense 
compact bone (marked DCB and BCB in the diagrams) and an inner medullary 
portion, composed essentially of spongy, cancellous, bony trabeculae. 

When a complete fracture of the mandible occurs, there is a break in the 
continuity of the dense outer layer as well as in the cancellous portion. If the 
break is in a vertieal plane at a right angle to the long axis of the body of the 
mandible, a radiograph made with the x-rays parallel to the plane of the fracture 
will show only one line (Fig. 4, upper). However, if the x-rays are not parallel 
to the plane of the fracture, two lines will appear, as each edge of the outer, 
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compact, bony plate will register as a separate line (Fig. 4, lower). If 
fracture is on an oblique plane, unless the plane of the x-rays happens to 
parallel to the plane of the fracture, two lines will always be present regard. 
of the angle at which the x-rays are projected (Fig. 5). If the planes of 
x-rays and the fracture happen to be parallel, only one fracture line will 
recorded. 

Summary and Conclusions 


1. A comparison has been made between the radiographic appearance 
certain single fractures of the mandible and the actual gross anatomic findin 

2. In radiographs of a single transverse or oblique fracture of the mandi} 
with no displacement of the fragments, two fracture lines can be seen. Thes 
usually meet at their superior and inferior borders. However, if the x-rays a1 
parallel to the plane of the fracture, only one fracture line will be recorded. 

3. If the plane of the fracture is at an oblique angle to the external surface 
of the body of the mandible, the angle at which the x-rays are projected will 
determine not only the number of fracture lines recorded, but also the distance 
apart at which these lines will appear (Fig. 5, middle and lower). 

4. Occlusal roentgenograms might fail to show any evidence of fracture 
if the fragments of the bone are in contact. 

5. In determining the number of fractures present in a fractured mandible, 
this study points out the need for a minimum of three lateral-jaw radiographs 
taken from definite angles: (1) a routine position (right angle), (2) an anterior 


position (anterior oblique angle), and (3) a posterior position (posterior oblique 
angle). 

In addition, an anteroposterior radiograph (for condylar fractures) and 
intraoral views, both periapical and occlusal, would be helpful. 

6. Extreme caution must be exercised when attempting to determine the 
number of fractures present in a fractured mandible from the number of fracture 
lines appearing in the radiograph. 
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LOWER LIP CARCINOMA TREATED WITH SURGERY AND 
RADIOTHERAPY 


Case Report With Comment Demonstrating Value of Suspicious and 
Inquiring Attitude Toward Lesions of Unknown Etiology 


CHARLES C. ALLING, Masor, DC, USA 


rVHIS case is of interest in that it illustrates the value of a suspicious and 
4 inquiring attitude toward lesions of unknown etiology.’ In the following 
case, innoeuous-appearing crusts on an inferior lip proved, by biopsy, to be 
arcinoma and an effective treatment was possible due to the early diagnosis. 


Case Report 


The patient reported to the Oral Surgical Service, University Hospital, Ann Arbor, 
Michigan, with a letter of referral from the family physician in which a lesion on the 
lower lip was deseribed as being ‘‘no doubt malignant. .. .’’ 

In the spring of 1952, the patient noticed a lesion on the left lower lip and believed 
it to be a cold sore. However, it did not respond to home treatment and did not change 
substantially in character during the next eight or nine months. Upon treating the 
patient for an inflammation of the throat in November, 1952, the local family physician 
noted the lesion and made a tentative diagnosis of a malignant lesion. 

The patient had enjoyed excellent health all his life. He had been married forty-five 
years with no history of carcinoma known in his immediate family, and had been a non- 
smoker for the preceding twenty years. He had been employed in outdoor situations as a 
lumberjack and as a farmer. j 

The patient was a robust, cooperative, alert, hazel-eyed, brown-haired when younger, 
83-year-old white man. He was in no apparent distress, with no abnormal habitus or facies 
aside from a lesion on the lower lip. Just left of the midline on the inferior lip was a 
lesion, 1 centimer in diameter, with an ulcerous center and a rolled appearance to the 
margins (Fig. 1). There were additional crusted areas on the right side of the inferior lip 
on the vermilion which were not ulcerated. The latter lesions were variable in shape and 
appeared, on inspection, as dried flecks of mucus; however, they were firmly adherent to 
the supporting submucosa and left a bleeding spot when removed. There was no lymph- 
adenopathy or lymphadenitis in the submental or cervical areas, 

The patient had an edentulous maxillary arch and posterior mandibular edentulism. 
The remaining anterior mandibular teeth were markedly abraded. 

Impression.—Squamous-cell carcinoma of the left inferior lip and hyperkeratosis of 
the right inferior lip. 

Treatment.—In November of 1952, under local anesthesia, the circumscribed lesion 
was excised from the left lower lip via a full-thickness “V” excision (Fig. 2). This was 
submitted to the pathology laboratory for diagnosis and evaluation of adequacy of excision. 


From William Beaumont Army Hospital, El Paso, Texas. 
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Closure of the defect was gained with deep gut approximating sutures, Dermalon sutures 
for the cutaneous tissue, and black silk sutures for the mucous membrane (Fig. 3). One 
of the encrusted areas on the right free vermilion tissue was excised and submitted as 


‘ separate biopsy specimen. 


Fig. 1.—Ulcerous lesion to left of midline had clinical appearance of a malignant neoplasm 
Encrusted areas on right of inferior lip resembled hyperkeratosis. 
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Fig. 2.—“V” excision on left lower lip and incisional biopsy on right. 


The pathologic diagnosis of the “V” excision specimen was a “cornifying squamous- 
cell carcinoma extending to the level of the voluntary muscle. . .. The carcinoma 
apparently originated in an area of leukoplakia.” The excision appeared to be adequate. 

The pathologic diagnosis of the specimen submitted from one of the adherent en- 
crusted areas read: “Cornifying squamous-cell carcinoma.” 

The initial reparative processes were normal, and all surface sutures were removed 
after one week (Fig. 3). Had the second specimen been benign in character, the treatment 
would have been complete at this time except for the routine periodic checkup visits. 
However, since the second pathologie diagnosis indicated a malignancy, it was decided in 
consultation with the Radiation Therapy Department that the entire lower lip should be 
treated as though no surgery had been performed. 





Fig. 3.—Immediate postoperative view of biopsy procedures. 


Fig. 4.—Postsurgical view of one week with vermilion sutures in place. 





Fig. 5.—Postradiation view of lower lip. 
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The roentgen therapy consisted of only one field of entry of rays consisting of the 
entire lower lip with a field size of 2.7 by 4.5 cm. A total of 6,000 roentgens per field 
(air) was given over a period of twenty-five days. The treatment was completed Jan. 8, 
1953. At that time there was a deep erythema throughout the irradiated area with a 
patchy exudative epidermitis (Fig. 4). There has been an excellent initial result from the 
roentgen therapy, with a favorable prognosis. 

At eighteen months posttherapy, there had been no recurrence of the lesions and the 
lip appeared to have been freed of hyperkeratotic lesions. There had been a satisfactory 
normal recovery from the roentgen therapy with a minimal amount of residual defect. 
The line of the excisional biopsy was practically indistinguishable. 


Comment 


Eight per cent of the carcinomas of the male occur in the oral cay 
with the best prognosis being for those of the lip. Various workers report 
around 80 to 95 per cent five-year nonrecurrence when there is an adequate, 
early recognition and the carcinoma is under 1 em. in diameter.” * When the 
first recognized carcinoma appeared 2 to 3 em. in diameter, for instance, the 
five-year cure rate with adequate treatment was found to drop to the range 
of 50 to 25 per cent. It would appear that the thing of most value in treating 
carcinoma of the lip would be an early diagnosis. This was accomplished in 
the case at hand because the local physician recognized the potentiality of the 
obvious lesion on the lower lip and promptly referred the patient for diagnosis 
and treatment, and because the nature of the lesions on the right lower lip 
was established. 

It was of interest that the encrusted lesions on the right lower lip proved 
to be carcinomatous. Leukoplakie or hyperkeratotie areas can become malig- 
nant and should be regarded as precancerous and, as Archer’ points out, any 
localized thickening should be promptly biopsied. This is precisely what was 
done in the case reported herein with the right side of the lower lip and it 
resulted in a diagnosis of a malignancy. 

If the specimen from the right lower lip had been proved to be merely a 
premalignant lesion, the surgical excision of the obvious lesion on the left 
would have sufficed. To treat the entire lip in the face of the untoward 
diagnosis from the right lower lip, two courses were open: either a surgical 
approach through use of a vermilionectomy procedure or radiotherapy. While 
the surgical approach would have been more expeditious, it was felt that 
involvement would appear at or close to the line of incision of the hyperkera- 
totic-appearing areas and a safer mode would be the irradiation of the entire 
lip. 
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SIALOLITHIASIS 
A Classical Case of Sialolithiasis That was Misdiagnosed 


CuHarLes C. ALLiInGc, Masor, DC, USA 


“THE following ease presented a classical picture and progress of a salivary 
| gland and duet stone. It was of interest that this case was misdiagnosed 
y a German dental technician. 

Case Report 


The patient was the 50-year-old dependent mother of a noncommissioned officer. She 

as confused about the swelling in her neck and was afraid it was a malignant growth. 

eral times she said, ‘‘Do not be afraid to tell me the truth about my tumor.’’ She ex- 

rienced pain at mealtime, when swallowing, and upon palpation of an enlargement in 
» left submaxillary area. 

Over a period of six months, the complaints noted above had gradually increased. The 
xreatest problem was upon swallowing, at which time the pain became quite severe. There 
as a definite association with the thought of food and the subsequent increase in size of 
the swelling. At times the patient would notice an excessive flow of saliva, followed by a 
subsidence of her complaints for a matter of days. 

The patient consulted a German dental technician in Stuttgart, Germany, who made an 
intraoral periapical radiographic survey and told the patient that she had a ‘‘disease of the 
jawbone.’’? The treatment consisted of mouthwashes and intramuscular injections of peni- 

cillm. As the treatment was meeting with no success, the technician recommended that the 
patient consult a local German radiologist for roentgen therapy. The latter consultant, in turn, 
referred the patient to the 387th Station Hospital of Stuttgart-Bad Cannstatt, Germany, with 
i. question of submaxillary gland tumor or cyst. 


Past History.—The past medical history revealed no significant abnormalities and 
was essentially noncontributory. The past dental history revealed that there had been full- 
mouth dental extractions twelve months previously in the United States and the dentures 
were well adjusted and tolerated. 


Examination.—Blood studies, urinalysis, and preoperative physical findings were 
within normal limits, aside from a leukocytosis of 12,000 per cubic millimeter and a slight 
elevation of temperature, ranging from 99° to 100.2° F. 

Extraoral inspection and palpation revealed a discrete, circumscribed, firm, inflam- 
matory swelling in the left submandibular area (Fig. 1). A sharp, lancinating pain was 
elicited by digital pressure. Intraoral examination disclosed no palpable hard or soft tissue 
mass, but the pain from palpation excluded a complete evaluation. 

Radiographic examination, with lateral jaw and occlusal views, disclosedyn radiopaque 
mass in the region of the posterior edge of the mylohyoid muscle (Fig. 2). 


Impression.—Sialolithiasis in the posterior portion of the duct of the left submaxil- 

gland. 

The patient was hospitalized in September, 1949. She was given 30,000 units of peni- 
lin every three hours on the day before, the day of, and the day following the operation. 


From William Beaumont Army Hospital, El Paso, Texas. 
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On the morning of the operative day, the patient was premedicated with 0.1 Gm. pentobarbital 
sodium one hour preoperatively, and 100 mg. Demerol and 459 gr. atropine intramusculariy 
on call to the operating room. 


Fig. 1.—Clinical view of swelling of submaxillary gland due to stone in Wharton's duct. 


Fig. 2.—Radiographic view of sialolithiasis involving the duct of the left submandibular gland. 


In the operating room, the anesthesia was induced with 10 c.c. 24% per cent intravenous 
Pentothal sodium and supplemented with 1:3 of oxygen and nitrous oxide via a nasotracheal 
tube on a semiclosed inhalation system. The intubation was made blindly with ease. The 
pharynx was packed with petrolatum gauze. 
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The lower face and neck were prepared and draped. The oral cavity was swabbed with 
ture of Merthiolate. The mandible was supported in an open position with a rubber 
block. An assistant pressed the extraoral mass toward the oral cavity supporting the 
vary calculus while a silver probe was passed into Wharton’s duct until it touched the 
er. The probe tended to pass over the top of the stone, indicating that the calculus 
; at the posterior edge of the mylohyoid muscle. The probe was wired in place to the 
‘rior mandibular teeth. An incision was made through the mucous membrane parallel 
the probe. The submucosa was divided with small curved scissors by blunt dissection. 
: lingual nerve was not seen. By following the probe to the stone, the latter was lifted 
m the duct with a large currette. An iodoform gauze strip was inserted to the bottom 
the wound and sutured to the mucous membrane. Two chromatized catgut approximating 
tures were placed in the submucosa, and the mucous membrane was closed with sutures of 
ck silk. The stone was ovoid in shape, measuring in diameters approximately 1 by 1.5 cm. 


The mucous membrane sutures and drain were removed on the third postoperative day. 
e postoperative course was without incident. The patient was followed for a year, with no 
turn of the signs or symptoms of obstruction. After one year, it appeared that the duct 
s conveying the saliva in a normal manner with no secondary tract apparent at the site 
f the operation. 


Comment 


The etiology of sialolithiasis is generally ascribed to the disposition of 
caleulus about a nidus of bacteria, desquamated epithelial cells, shreds of mucin, 
and other agents such as colonies of fungus actinomyces.' It has been described? 
how the saliva passing from the glands to the mouth passes through an altered 
environment of lower temperature in which precipitation from the solution 
of salts comprising the saliva would be deposited about a nidus. Thoma’ has 
recorded a stone that he removed which was composed of many lobulated 
caleified bodies which would ‘‘favor the theory that salivary stones are caused 
by precipitation of suspended colloids in stagnated saliva retained through 
stenosis of the duct.’? Prinz and Greenbaum*® summed up the formation of 
salivary ealeuli in two phases: ‘‘... the primary concentration of the suspended 
colloids of the stagnated saliva about an inanimate body change into a tenacious 
mass to form the organie framework for the future caleulus and, secondly, the 
encrustation of this stroma, layer by layer, by the liberated calcium salts.’’ 

In removing salivary calculi, when located in the proximal portion of the 
submaxillary duet, it is well to maintain pressure under the submaxillary gland 
to prevent the stone’s displacing posteriorly. This displacement is possible 
because there may be a retention of a pool of saliva behind the stone enlarging 
the duct, and if the stone is inadvertently moved down into the substance of 
the lower pole of the submaxillary gland the removal will be greatly complicated. 
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Periodontia 


THE CYCLIC PHENOMENON OF PERIODONTITIS 
H. R. Sranuey, Jr., D.D.S., B.S., M.S., BerHespa, Mp. 


OR many years information has been sought concerning the progressive 

nature of periodontitis between its initiation and termination. Black* 
interpreted the disease to be one of recurring inflammatory exacerbations, each 
exacerbation leading to further suppuration of the periodontal tissues and 
caleulus formation. 

Some investigators have felt that certain measurements, using anatomic 
landmarks as reference points within the periodontium, would yield pertinent 
information. Orban and Kohler,” in 1924, were the first to utilize such meas- 
urements in a study dealing with ‘‘The Physiologie Gingival Suleus.” Skillen,* 
in 1931, attempted to explain the variations of such measurements on the basis 
of local pathologie factors. He was unable to find a positive relationship be- 
tween the depth of the periodontal pocket and the degree of subepithelial in- 
flammation, but did demonstrate a probable relationship between what he re- 
ferred to as ‘‘weaknesses in mouth epithelium,” particularly over the crest of 
the gingiva, and subepithelial inflammation. Waerhaug,* in 1952, indicated 
that a relationship existed between the deepening of the periodontal pocket 
and the downgrowth of the caleulus. 

The present study was undertaken to determine the constancy of seven 
measured distances and to test their relationship to local pathologie factors. 


Methods 


The material for this study consisted of human jaw specimens accumu- 
lated at the Armed Forces Institute of Pathology. Measurements were made 
on microscopic, celloidin sections of eighteen jaws (five maxillae and thirteen 
mandibles) containing sixty-seven teeth. A total of 122 mesial and distal sur- 
faces were studied. Other surfaces were not included because of insufficient 
numbers. Although clinical histories of the specimens were not available, the 


Portions of the material in this article have been taken from a thesis written in partial 
fulfillment of the requirements for the degree of Master of Science at the Graduate School 
of Georgetown University, during a tenure of residency in oral pathology under Colonel J. L. 
Bernier at the Armed Forces Institute of Pathology. 

From the National Institute of Dental Research, National Institutes of Health, Public 
Health Service, U. S. Department of Health, Education and Welfare, Bethesda, Maryland. 

Illustrations used in this article were supplied by the Armed Forces Institute of Pa- 
thology, Washington, D. C. 
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‘terial undoubtedly represented an upper age group, since the bottom level 
the epithelial attachment was below the cementoenamel junction in all in- 
nees, 

Seven specific distances were designated for measurement at a magnifica- 
n of x100 (Fig. 1): (A) gingival crest to alveolar crest, (B) bottom of 
culus to bottom of epithelial attachment, (C) bottom of calculus to alveolar 
st, (D) bottom of ealeulus to deepest level of inflammatory cells, (Z) length 
epithelial attachment, (7) top of epithelial attachment to alveolar crest, 
d (G) bottom of epithelial attachment to alveolar crest. The presence of the 
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Fig. 1.—Diagrammatic sketch of an interdental papilla. 


following loeal pathologie factors, considered most likely to influence the dis- 
tanees, also was recorded with each measurement: supragingival calculus, 
subgingival ealeulus, ulceration of the marginal and ecrevicular epithelia, and 
inflammation of the lamina propria. The two types of calculus were classified 
according to shape—sealy or nodular. Black’ and Burchard’ considered these 
shapes the most important. Ulceration and inflammation were graded as 
either moderate or severe. 

Statistical methods were applied first to the distances measured, irrespec- 
tive of loeal factors, to compare the results with those of previous investiga- 
tors. The mean, range, and coefficient of variation were computed for each 
distance. The incidence of the local pathologie factors was next analyzed and 
compared, a chi square value of at least 4.00 being required to consider an as- 
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sociation statistically significant. Each distance was then considered in rela- 
tion to the incidence of individual local pathologie factors. A critical ratio » 
at least 2.00 was required before any difference in the distances relative to a 
specific pathologic factor was considered statistically significant. 





ts 











Results 
Regardless of the distance under consideration, no statistically significant 
differences were noted between the measurements made on single or muiti- 


rooted teeth, mesial or distal surfaces, and approximating or nonapproximating 
surfaces. Table I shows these values for the total number of specimens studied. 















RESULTS OF MEASUREMENTS 





TABLE I. 
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DISTANCE SURFACES (MM.,) (MM.) CENT 

A. Gingival crest to alveolar crest 120 0.7 to 5.6 2.71 41.40 

B. Bottom of calculus to bottom 118 0.2 to 3.1 1.03 46.89 
level of epithelial attachment 

C. Bottom of calculus to alveolar 121 0.3 to 3.6 1.97 33.16 
crest 

D. Bottom -of calculus to deepest 119 0.4 to 4.9 2.05 38.19 
level of inflammatory cells 

E. Length of epithelial attachment 107 0.1 to 1.4 0.57 60.47 

F. Top of epithelial attachment to 119 0.2 to 2.9 1.50 41.65 
alveolar crest 

G. Bottom of epithelial attachment 116 0.1 to 2.3 0.99 51.93 


to alveolar crest 








By comparing coefficients of variation, distance C was found to be the 
most constant, followed in decreasing order of constancy by distances D, A, F, 
and B. The remaining distances could not be considered constant in any sense. 
The length of the epithelial attachment appeared to be the most variable 
anatomic structure within the periodontium. 

The degree of ulceration of the marginal epithelium and the degree of 
inflammation in the lamina propria were found to be more severe in the pres- 
ence of nodular supragingival caleulus than in the presence of scaly supra- 
gingival caleulus. The degree of ulceration of the crevicular epithelium was 
found to be more severe in the presence of nodular subgingival caleulus than 
in the presence of scaly subgingival calculus, but the degree of inflammation 
in the lamina propria was not associated with subgingival calculus. In spite 
of these observations, ulceration of the marginal epithelium was absent in seven 
eases (10 per cent) with nodular supragingival calculus and in eight eases (19 
per cent) with sealy supragingival calculus. 

Of the seven measured distances, only three were related significantly to 
any of the local pathologie factors (Table IT). These distances had one land- 
mark in common: the bottom of the caleulus. They were distances B, C, and 
D. The mean distances were greater in relation to scaly subgingival caleulus 
than to nodular subgingival calculus. Distance A, although not satisfying the 
requirement of a critical ratio of 2.00, continued to lengthen in the presence 
of nodular subgingival caleulus. 



























THE CYCLIC PHENOMENON OF PERIODONTITIS 


TABLE II, DISTANCES SIGNIFICANTLY RELATED TO SUBGINGIVAL CaLCULUS 








FORM OF 
SUBGINGIVAL NUMBER OF MEAN CRITICAL 
DISTANCE CALCULUS SURFACES (MM. ) RATIO 
Gingival crest to alveolar crest Scaly 42 2.82 1.76 
Nodular 37 3.28 : 
Bottom of calculus to bottom Scaly 43 1.17 2.36 
level of epithelial attachment Nodular 35 0.91 a 
Bottom of caleulus to alveolar Scaly 43 2.18 2.13 
rest Nodular 37 1.86 ; 
Bottom of caleulus to deepest Sealy 43 2.41 3.19 
level of inflammatory cells Nodular 36 1.90 : 











Since subgingival caleulus was the only factor that appeared related to 
y of the distances, re-examination of all the cases with subgingival calculus 
as in order. From this review, two other characteristics became apparent. 
in examples of greatly extended interdental papillae in relation to nodular 
lculus, it was noticed that the prominent connective tissue fibers that usually 
ive structural support to the papillae had been destroyed and replaced by 
eavy infiltrations of chronic inflammatory cells. In addition, a constriction 
vas present consistently at the base of the papilla approximately equidistant 
between the upper levels of the epithelial attachment (Fig. 4). 


Discussion 


No statistically significant difference existed between the most constant 
distance measured, C, with a mean of 1.97 mm., and the same distance com- 


puted by Waerhaug,‘ who reported a mean of 1.94 mm., for surfaces in a 
similar age group. 

The constaney of distance ( can be attributed, in part, to the fact that its 
limiting landmarks, ealeulus and bone, are calcified structures and least subject 


to artificial distortions. 

The finding that the degree of inflammation in the lamina propria was re- 
lated to the degree of ulceration of the marginal epithelium, but not to the 
shape of the subgingival caleulus in the periodontal pocket adjoining the 
lamina propria, agrees with the work of Skillen.* 

The lack of uleerated marginal epithelium in 10 per cent of the cases with 
nodular supragingival calculus and in 19 per cent of the cases with scaly 
supragingival caleulus was difficult to interpret. Black’ believed that follow- 
ing an inflammatory exacerbation the irritation of the soft tissues was relieved 
and the tissues recovered. Evidence for his belief was the restored tone of the 
soft tissue which was sufficient to compress and contour the soft accumulated 
mass into a sealy shape before calcification. Black used the phrase, ‘‘recovery 
of the tissue,” rather than the word, “healing.” Colyer,® in 1923, wrote that 
quite healthy gingival tissues sometimes were found beneath calculus. Waer- 
haug* decided that probably the mechanical irritation of calculus produced less 
severe damage in the adjacent soft tissues than the retention of microorganisms 
and toxie by-products between the calculus and the soft tissue. Ramfjord’ 
pointed out that healing proceeds under cement packs placed on the wounds 
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sulting from a gingivectomy, provided that the first pack is removed several 
ays following the operation and a new pack applied. Otherwise, subsequent 
ierobial activity on the slough, consisting of necrotic tissue and blood ele- 
ents, disturbs the healing process of the underlying soft tissues. This also 
ay occur in the ease of calculus. After an inflammatory exacerbation the 
itation of the soft tissues is relieved, a new layer of calculus forms, and the 
t tissues are permitted to recover. In time, however, microorganisms and 
<ie by-produets reaccumulate under this newest layer of caleulus and the 
jisode is repeated. During this recovery period it would not be inconceivable 
r epithelium to proliferate over the ulcerated mass prior to the next inflam- 
itory exacerbation. Possibly such a course of events is the explanation for 
iese contradictory findings. 

Realizing the inherent danger involved in giving a dynamic concept to 
aterial from autopsy, I believe, nevertheless, that an explanation for these 
bservations ean best be appreciated by placing them in a reasonable order of 
‘quenee, the repetition of which takes on the character of a cyclic phenom- 
non. The deseription that follows is a hypothesis that applies only to the mesial 
ud distal surfaces of an interproximal space between approximating teeth. 

On the basis of these observations, the cycle apparently begins with an 
accumulation of a soft mass consisting of desquamated cells, food debris, micro- 
organisms, and saliva, which produces an irritation of the soft tissues adjacent 
to a tooth or existing ealeulus. The irritated soft tissues become edematous, 
congested, and infiltrated with chronic inflammatory cells. When the irrita- 
tion becomes sufficient to cause ulceration of the crevicular epithelium, an 
exudate is released which mixes with the irritating elements and establishes a 
framework or a matrix for the formation of a new layer or lamella of sub- 
gingival ealeulus. Before this soft mass is calcified, the adjacent soft tissues 
that survive draw tightly over the mass, contouring it into the form of a scale’ 
(Fig. 2). After calcification of the scale-shaped mass, the destructive state of 
the disease appears to be temporarily arrested. 

With each inflammatory exacerbation, an additional quantity of sloughed 
tissues and exudate is added to the previous concretion; it calcifies, and thereby 
increases the quantity of caleulus and decreases the total quantity of support- 
ing tissues. After repeated episodes one can readily understand Box’s® state- 
ment that, as a result of topographical shifting of the soft tissues, subgingival 
caleulus becomes supragingival. 

In time, the papilla, having gradually lost its normal architecture (par- 
ticularly its prominent connective tissue fibers), eventually becomes overex- 
tended and a constriction appears at its base (Figs. 3 and 4). The tone of the 
papilla is no longer adequate to press a newly accumulated soft mass against 
the tooth surface or existing caleulus and a nodular shape, complementing the 
constriction, is permitted to ecalecify (Fig. 5). Henceforth, each exacerbation 
contributes to the enlargement of the nodular masses. Gradually the increas- 
ing size of the approximating nodules impinges upon the constricted neck of 
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t tissues and also impairs the circulation of blood within the papilla above 

constriction (Fig. 6). The necrotic, flabby, bulbous mass is eventually 
ered from its base (Fig. 7) and the approximating nodules join to form a 
dge (Fig. 8), as described by Box.® 


Fig. 6.—The impingement by the calculi has become so severe that severance of the papilla is 
almost complete. (Magnification, «37.5; reduced , 


In some eases, at the time of the severance little or no epithelium is pres- 
ent between the approximating teeth. Some sections have portions of gingival 
epithelium without epithelial attachments, others have intact gingival epithelia, 
and still others have very short epithelial attachments. The first event after 
the severing phenomenon apparently is a sealing over of the ulcerated base by 
proliferation of epithelium to form a new marginal epithelium. Epithelial at- 
tachments then reappear (Fig. 9). As the epithelial attachments become promi- 
nent, new crevices occur. A new papillary structure again can be recognized 

Fig. 10). 

Sometimes the severance occurs in conjunction with a cooperating epi- 
thelium. As constriction advances with impairment of nutrition to the pedun- 
culated mass, the epithelium about the neck again undergoes severe ulceration. 
The epithelium that formerly functioned as the floor of the periodontal pocket 
advances from all sides to seal off the connective tissue, as it is exposed by the 
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paration of the pedunculated mass and acts as the new marginal epithelium. 
en, when the severance is completed, only a very slight exposure of the un- 
rlying soft tissues exists and is soon sealed off. Under such circumstances, 
tual bridging of the approximating calculi is not necessary, the overlying 
pilla sloughing off without complete physical severance on the part of the 
pinging ealeulus (Fig. 4). 

The severing phenomenon may be likened to a type of gingivectomy, leav- 
» at first a new structure devoid or almost devoid of epithelium. This struc- 
re soon aequires its epithelial components, giving it an interdental papillary 
aracter. However, the complete recovery of the soft tissue and the arrest 
cure of the disease at this point are aborted by the accumulation of debris 
the newly created crevices and the eycle is repeated (Figs. 11 and 12). 

The cycle thus may be divided into three stages: 


Stage I. Gradual breakdown of papillary structure. 
Phase 1. Sealy caleulus formation. 
Phase 2. Nodular caleulus formation. 


Stage II. Severance of papillary structure. 
Stage III. Recovery with rebuilding of a new papillary structure. 


Consequently, the stage of any microscopic, interproximal] periodontal lesion 
can be determined from the type and shape of the calculus. 
Considerably more work must be carried out before such a hypothesis can 


be accepted. 
Summary 

Based on microscopic sections of eighteen human jaws, the constancy of 
seven measured distances, limited by anatomic and pathologic landmarks 
within the periodontium, was determined and their relationship to local path- 
ologie factors was tested. 

The type of tooth, type of tooth surface (mesial or distal), and the pres- 
ence of an approximating tooth had no effect on the mean lengths of the dis- 
tances. 

Of the measurements made, the distance from the bottom of the caleulus 
to the alveolar crest was found to be the most constant, having a mean length 
of 1.97 mm. and a coefficient of variation of 33.16 per cent. 

The length of the epithelial attachment was found to be the most variable 
structure of the periodontium. 

By analyzing the incidence of local pathologic factors in relation to each 
other, it was found that the degree of inflammation of the lamina propria and 
the degree of ulceration of the marginal epithelium could be predicted from 
the shape of the supragingival calculus; also, that the degree of ulceration of 
the erevicular epithelium could be predicted by the shape of subgingival cal- 
culus. 

One local pathologic factor, subgingival caleulus, had an effect on three 
of the distances: (1) bottom of calculus to the bottom of the epithelial at- 





610 H. R. STANLEY, JR. 


tachment, (2) bottom of calculus to the alveolar crest, and (3) bottom of ealeu- 
lus to deepest level of inflammatory cells. The mean lengths of these distances 
were greater in relation to scaly subgingival calculus than to nodular sub- 


gingival caleulus. 

From these results a hypothesis is advanced that the alternating formation 
of sealy and nodular calculus on the tooth surface represents a cycle, which ear 
be broken down into the following stages: 

Stage I. Gradual breakdown of papillary structure. 

Phase 1. Sealy calculus formation. 
Phase 2. Nodular caleulus formation. 


Stage II. Severance of papillary structure. 


Stage I1I. Recovery with rebuilding of a new papillary structure. 
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Oral Medicine 


PEMPHIGUS 
Report of a Case 


Harowp R. Scurerper, A.B., D.D.S.,* St. Louts, Mo. 


Ta following is a description of pemphigus by Brodsky.” 


Pemphigus is a term applied to a group of relapsing, usually 
fatal, bullous diseases. The bullae or vesicles are distributed ir- 
regularly and form from apparent normal skin and mucosa. The 
oral mucosal lesions are frequently the first evidence of this disease. 
There are four recognized types—pemphigus acutus, pemphigus vul- 
garis, pemphigus foliaceus and pemphigus vegetans. Pemphigus 
vulgaris is the most common variety, and has been divided into an 
acute malignant and a more benign type. Oral lesions are common in 
all but the foliaceus type. 


Pemphigus acutus is rare, usually terminates fatally, and is ac- 
companied by severe constitutional symptoms. The bullae range from 
one to several centimeters in diameter, and spread rapidly, so that 
large surfaces may become involved. 


Pemphigus vulgaris often occurs in debilitated individuals. 
The lesions form most frequently on the face, the mouth, neck, or 
genitals but may be found on the trunk, the limbs, or any part of the 
body, and develop large denuded areas which are an important clinical 
sign of this type. The bullae are thin-walled, translucent, and filled 
with a eolorless or yellowish membrane covering a raw red surface. 
The oral lesions are the first lesions observed in more than half of the 
eases. Bullae in the mouth are seldom seen, for they break down very 
quickly after being formed. The cases which involve the oral mucosa 
are ordinarily more malignant as well as more painful than those 
which involve only the skin. By virtue of the pain, the patients find 
mastication and deglutition very difficult, and this contributes to their 
rapid decline. There may be an interval of several months between the 
formation of the oral lesions and those on the rest of the body. Con- 
comitant with the oral lesions is usually a marked sialorrhea. The 
drooling saliva has an intensified irritant effect. 

Constitutionally, the symptoms of pemphigus include weight loss, 
nervousness, cachexia, sometimes generalized pruritis, and anemia. 


*Assistant Professor of Anatomy and Clinical Dental Medicine, Washington University, 
School of Dentistry, St. Louis, Missouri. 
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PEMPHIGUS 


Pemphigus foliaceus is a rare and grave type of the disease, 
characterized by a generalized exfoliation, and imperfectly formed 
flaccid bullae. There is an absence of cohesion of the skin (Nikolsky’s 
sign) permitting the upper layers of the epidermis to be separated 
sometimes with the formation of a bleb by slight trauma or pressure 
(seraping the skin or mucosa with a tongue blade or finger nail). 


Pemphigus vegetans resembles the vulgaris acutus type in the 
clinieal picture, except that the imperfect bullae rupture and their 
moist bases become exuberant with fungoid vegetations. New lesions 
constantly form, and sometimes coalesce to form large patches. The 
entire oral mucosa may become involved. 

Pemphigus must be differentiated from erythema multiforme, 
herpetic stomatitis, secondary syphilitic lesions, diphtheria, and the 
various allergies. The drugs which cause bullous lesions and are 
most likely to resemble pemphigus in their eruptive states are 
phenolphthalein, phenobarbital, the bromides and iodides. 


Case Report 


The following is a case report of a 70-year-old white man who came to 
Barnes Hospital in St. Louis, Missouri, for treatment. He was born in Italy 
and came to this country in 1904 and worked as a miner all his life in copper, 


coal, and lime mines. : 

Medicine Clinic.—When seen on May 28, 1953, the patient apparently had 
been well until three months previously, at which time he developed a sore- 
ness of his palate which gradually spread to involve the gingival tissues and 


bueeal mucosa. These areas would bleed freely and cause abnormal saliva- 
tion. One week after the beginning of these symptoms the patient developed 
a weakness, fatigue, and fever. He went to his physician, who treated him 
with penicillin and vitamins and told him he had the flu. The symptoms 
disappeared, but soreness of mouth persisted and he developed difficulty in 
swallowing. The patient had lost 15 pounds in the past three months. He 
had had no cough, hemoptysis, night sweats, or chest pain. He was seen May 
15 in the ear, nose, and throat clinic, where diagnosis of pyorrhea was made. 
He had been seen in the Washington University Dental Clinic, where he was 
treated with Aureomycin, vitamins, and prophylaxis, with no relief. Tenta- 
tive diagnosis at the dental clinie was aphthous stomatitis or avitaminosis. 

The patient had a pulse of 80; respiration, 16; and blood pressure, 140/80. 

Examination of the mouth revealed numerous ulcerative lesions that 
were friable and bled easily on the palate, buccal mucosa, buccal gingiva, 
lower lip, and post wall pharynx (Fig. 1). 

Laboratory data included R.B.C., 4.12; Hb., 12.8; W.B.C., 3,880, with 
differential of 1 esoinophile, 1 stab, 53 segs., 40 lymphocytes, and 4 monocytes. 
Urinalysis revealed specific gravity, 1.018; 0-2 fine granular casts, 0-3 R.B.C., 
0-3 W.B.C./high power field. Stool and urine were negative. Cardiolipin was 
negative. Nonprotein nitrogen was 25; fasting blood sugar, 79; albumin, 4 to 
7; globulin, 217; later fasting blood sugar was 914 with after meal sugar of 
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156. Electrocardiogram read as within normal limits. A chest film revealed 
parenchymal infiltration of upper right lobe, etiology of which is probab! 
tuberculosis. 


Dermatology.— When seen on June 1, there were easily bleeding uleera- 
tive lesions of the oral mucosa; also areas of leukoplakia. Impression: (1 
moniliasis or (2) Vincent’s angina. Riboflavin, 10 mg. four times daily, a1 
H.O, mouthwashes were prescribed. The patient was told to discontiny 
Aureomycin troches, and to return in one week. 

On June 8 the mouth lesions were not better. The following were to be 
ruled out: (1) tuberculosis, (2) coecidioidomyecosis, (3) histoplasmosis, and (4 
blastomycosis. Lesions in mouth were to be cultured if no definitive diagnosis 
could be made. 


Medicine.—When seen on June 9, the patient had continued to lose 
weight; the lesions in his mouth were not improved. Sputum was negative 
for acid-fast bacilli. Skin tests were ordered for tuberculosis, histoplasmosis, and 
coecidioidomycosis. 


Fig. 2.—Cutaneous vesicles in groin area. 


The following observations were made on June 11: sputum negative for 
acid-fast bacilli; tuberculin, negative; histoplasmosis, negative, coccidioidomyco- 
sis, negative. 

By June 20 the patient had had seven injections of penicillin at the dental 
clinic, which had cleared up secondary infection but had not improved 
primary lesions. The impression at this time was aphthous stomatitis, Gen- 
tian violet, used topically for one week, was prescribed. 


When seen on July 8, the patient had gained 2 or 3 pounds. The mouth 
lesions were a little better and not as painful. For the past four or five days 
the patient had had excessive moisture and irritation around the glans penis 
and beneath the foreskin. He was told to continue using perborate mouth- 
wash and gentian violet, and to wash the penis well three or four times a day. 





PEMPHIGUS 


B. 


Fig. 3. 3iopsy of lesion in groin area. The epidermis shows moderate hyperkeratosis 
and marked acanthosis with lengthening and fusion of the rete pegs. Within the epidermis 
are several vesicles filled with eosinophils and a few polymorphonuclear leukocytes, so that 

entire epidermis shows inter- 


intraepidermal abscesses. The 
In the upper half of the dermis 


they have the appearance of 
cellular edema, and many leukocytes have penetrated into it. 
there is a moderately dense cellular infiltrate made up of lymphocytes, histiocytes, and many 

ag- 


The dermis is edematous and blood vessels and lymph spaces are dilated. 
x 200.) (Courtesy of Zola 


eosinophils. 
nosis: Pemphigus vegetans. (Magnification: A, X45; B, 
Cooper, Department of Pathology, Washington University School of Medicine.) 
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On July 15, the ulcerations in the mouth were somewhat improved. [n- 
flammation was still present on the penis. 

On July 22 the inferior surface of the tongue was quite sore, as was the 
pharynx at the base of the tongue. There was a breaking out in the area of 
the groin. The lesions in the groin were small blisters (Fig. 2). The 
blisters would break and a lump would form at the site of the blister. 

On July 30 the patient was presented to a medicine conference. Thie 
dental staff offered the patient as a case of chronic vesiculoerosive stomatitis 
refractory to treatment, with differential diagnosis consisting of (1) herpetic 
stomatitis, (2) erythema multiforme, (3) pemphigus, and (4) Beheet’s syn- 
drome. Pemphigus was considered the most probable diagnosis. 

By August 5 the palate was almost clear. The buccal mucosa was stil! 
macerated with some desquamation. The pharynx and inferior surface of 
tongue were still sore and inflamed, The consensus of opinion at that time 
was pemphigus. 

By August 17 the mouth lesions were much worse. There was consider- 
able desquamation on the palate and gingiva. There were lesions also in the 
pharynx, and yellowish, weeping lesions on the scrotum and anus. The 
patient’s eyes and nose itched. 

When seen on August 26, the patient was feeling worse. The mouth and 
throat lesions were worse; the groin lesions were spreading; the nose was 
painful, and the patient’s eyes burned. 


Dermatology.—On September 8 the impression was pemphigus. Biopsy 
of the groin lesions led to a diagnosis of pemphigus vegetans (Fig. 3). It was 
decided that the patient should be put on cortisone therapy. 

By October 1 the patient was much improved; the mouth lesions had 
almost disappeared. The patient was advised to continue with cortisone 
therapy. 


Summary 


A ease of pemphigus in a 70-year-old man has been reported. This report 
shows the necessity for cooperation between the medicine, dermatology, and 
dental departments in a case of this type. It should be noted that there was 
approximately a six-month interval between the appearance of the oral and 
skin lesions, making diagnosis more difficult. In any chronic vesiculoerosive 
stomatitis refractory to treatment, pemphigus must remain a possibility until 
a diagnosis has been made. 

Reference 
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Fig. 5. 


. 1.—After gingival incision. 
2.—After extractions and during alveoloplasty. 
. 3.—After gingival incision. 
ig. 4.—After extractions and during alveoloplasty. 
. 5.—Four weeks postoperative. 





Pharmacology and Therapeutics 


ADRENOSEM SALICYLATE: A SYSTEMIC HEMOSTATIC 


ArtHuR C. Rippiz, Jr., B.S., D.D.S., AsHEvILLE, N. C. 


HE comparatively recent introduction and early results of Adrenosem: 
Salicylate therapy’ prompted the interest which precipitated a preliminary 
clinieal study relative to the evaluation of this hemostatic for use in oral surgery. 


Chemistry 


While the hemostatic action of epinephrine and related compounds has been 
recognized for a long time, certain characteristics limited their usefulness. A 
product of the metabolism of epinephrine seemed to offer the most promise. 

The oxidation of epinephrine yields a substance known as adrenochrome,? 
which has excellent hemostatic properties but no sympathomimetic activity. A 
derivative of adrenochrome—monosemicarbazone—when combined with sodium 
salicylate, gives a soluble, stable compound retaining all the hemostatie properties 
of the original adrenochrome. A synthetic chemical, the full name for which is 
adrenochrome monosemicarbazone sodium salicylate, is thus formed and called 
Adrenosem Salicylate. 

The structural formula is: 


O H 


~*‘\ | 
H 
Ju 
fw 


| 
CH; 


Pharmacology 


As stated previously, Adrenosem Salicylate has no sympathomimetic action. 
It will not significantly increase the blood pressure or affect the cardiac rate 
or volume. Actually, some hypertensive patients have been observed to demon- 


_From_a study conducted by Dr. Riddle at the Department of Oral Surgery, School of 
Dentistry, University of Tennessee. 
_. The Adrenosem Salicylate for this study was supplied by The S. E. Massengill Company, 
Bristol, Tennessee. 
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strate a slight decrease in blood pressure when administered Adrenosem Sali- 
eylate. It has no effect on blood chemistry and in no way interferes with the 
blood clotting mechanism or its ecomponents.® 

Adrenosem Salicylate may be administered orally or intramuscularly. Due 
to rapid destruction and elimination in the gastrointestinal tract,* the oral dose 
is not as effective as the parenteral dose. 

Since it is a hypertonic solution, Adrenosem Salicylate should not be used 
intravenously. The intramuscular injection is rapidly absorbed. After absorp- 
tion, Adrenosem Salievlate is oxidized and completelv eliminated within twelve 
hours, although a residual effect on capillary permeability persists for as much 
as forty-eight hours after complete elimination. 


Indication and Action 


Adrenosem Salicylate is of no value except as a supportive measure in 
patients with a discrepancy in the blood clotting mechanism. It is specific, 
therefore, for conditions characterized by increased capillary permeability. It 
checks bleeding from a broad capillary bed by causing a correction of excessive 
permeability and an increase in eapillary resistance. 

Adrenosem Salicylate is indicated in such conditions as idiopathic purpura, 
hemorrhagic gingivitis, epistaxis, hemoptysis, and many others. In surgery, 
Adrenosem Salicylate may be used either prophylactically or therapeutically 
for hemorrhage control during and following the operative procedure. 

This drug is of particular therapeutic value in dentistry, since hemorrhage 
from the dental tissues is usually of the type for which Adrenosem Salicylate 
is most effective. 

Adrenosem Salicylate is nontoxie and has a high index of therapeutic safety. 
At the recommended dosage levels there are no contraindications. It has no 
cumulative effect. Patients treated for periods of more than two years show 
no toxie effects attributable to the drug. 


Dosage 

Adrenosem Salicylate is available in 5 mg. ampules (1 ¢.c.) ; 1 mg. and 2.5 
mg. tablets; and syrup, 2.5 mg. per 5 e.e. 

For intraoral hemorrhage the usual dosage is one ampule (5 mg.) every two 
hours or 1 to 5 mg. orally every three hours until controlled. However, since 
Adrenosem Salicylate possesses such a high index of therapeutic safety, the 
dosage may be increased in amount and frequency to meet the necessary re- 
quirements for patient control. 


Clinical Results 


One hundred twenty-five patients seen in the oral surgery clinics of the 
University of Tennessee College of Dentistry and the John Gaston City-County 
Hospital of Memphis were treated with Adrenosem Salicylate. 

Working in conjunction with the interns in the emergency room, twenty 
patients who presented themselves with severe epistaxis were treated. Most 
of these persons were hypertensive and suffered frequent bouts of epistaxis. 





ADRENOSEM SALICYLATE 619 


ve patients had returned after Adrenalin packs and systemic agents failed 
stop the bleeding. After one or two injections of 5 mg. of Adrenosem Sali- 
late, the bleeding ceased within fifteen to thirty minutes in all cases except 
e. The unsuccessfully treated patient demonstrated a blood pressure of 
10/180 and had been hemorrhaging for forty-eight hours. She was admitted 
the hospital. 

Eighty patients, who underwent various oral surgical procedures, were 
eated prophylactically with Adrenosem Salicylate. All were known to have 
nusual ‘‘bleeding tendencies,’’ even though the majority apparently had 
iormal blood pictures. Approximately seventy of the patients exhibited ex- 

cellent response to the Adrenosem Salicylate therapy. 

One patient in this category was a 53-year-old white woman who was 
hospitalized with heart disease and hypertension. Having received no medica- 
‘ion for hemostasis, she underwent multiple extractions and alveoloplasty in the 
upper left quadrant. During the surgery the operative field was a mass of 
hemorrhage, as is demonstrated in Figs. 1 and 2. The assistant was compelled 
to suction the area almost continuously. One week later the same procedure 
was carried out on the upper right quadrant. Three 2.5 mg. Adrenosem Sali- 
cylate tablets were administered at one-hour intervals and the patient received 
a lee. (5 mg.) injection intramuscularly just before the surgery was begun. 
As shown in Figs. 3 and 4, extravasation was remarkably decreased, to the ex- 
tent that the assistant was not required to use the suction during the entire 
procedure. Both quadrants healed rapidly and with no complications. Fig. 5 
represents the postoperative appearance after four weeks. 

Twenty patients received Adrenosem Salicylate for emergency hemorrhage 
either during surgery or postoperatively. The hemorrhagic conditions treated 
included postoperative extractions, alveoloplasties, excision of neoplasms, and 
biopsies. Adrenosem Salicylate proved to be an efficient adjunct to clotting 
in all eases in this group. 

One interesting case was that of a 60-year-old Negro man with epidermoid 
carcinoma of the floor of the mouth with evidence of metastasis to the submaxil- 
lary nodes. Laboratory reports showed the urine and blood pictures to be nor- 
mal. <A radical neck dissection and hemisection of the mandible were scheduled. 

During the operation it was discovered that the patient was unusually 
anatomically vascular. In the latter stage of the operation, after the patient 
had received approximately 4,500 ¢.c. of blood, he started oozing from the entire 
operative field (probable transfusion reaction) as well as from the pterygoid 
plexus of veins. The skin flaps were replaeed and sutured after the insertion 
of a removable pack and drains. The prognosis was poor because of loss of 
blood and possibility of further hemorrhage. The patient was administered 5 
mg. of Adrenosem Salicylate intramuscularly every hour for thirty-six hours. 
At the end of twenty-four hours the pack was removed. The patient suffered 
no loss of blood during the postoperative period. 

Five patients with spontaneous gingival hemorrhage due to either periodon- 
toclasia or secondary infections were treated with Adrenosem Salicylate with 
excellent results. 
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A 10-year-old patient entered the clinic with chronic gingival hemorrhage 
due to a superficial streptococcal infection of the oral cavity and pharynx. 
Along with antibiotics, he was administered 2.5 mg. of Adrenosem Salicylat- 
Syrup immediately and again in thirty minutes. At the end of forty-five mi: 
utes the patient had stopped bleeding completely. He was given the syrup and 
requested to take one teaspoonful (2.5 mg.) every three hours for twelve hours 
The patient was seen at the end of twenty-four and forty-eight hours, at whic 
times he reported that there had been no evidence of hemorrhage. 


Comments 


In this preliminary clinical study, the administrative and laboratory facili 
ties to acquire complete blood studies on all the patients were not available; 
therefore, it is highly possible that the patients who failed to respond to the 
Adrenosem Salicylate therapy had some blood dysecrasia or dysfunction of the 
blood clotting mechanism. 

The purpose of this program was not altogether designed to demonstrate 
the definite statistical value of Adrenosem Salicylate, but rather to present an 
introductory evaluation to serve as a prelude to more extensive and controlled 
clinical studies. 

Conclusions 


1. No single case of toxicity was observed in this study. 

2. Whereas hesitancy is exercised in regard to administering large dosages 
of most drugs, the converse should be true in the case of Adrenosem Salicylate. 
There seems to be a tendency not to administer increased amounts, even though 
the low toxicity of Adrenosem Salicylate tends to permit increased dosages when 
necessary to acquire desired results. 

3. The tremendous amount of laboratory work on Adrenosem Salicylate has 
demonstrated conclusively its chemicophysiologie properties and activity. 

4. For its indicated uses, Adrenosem Salicylate appears to be an excellent 
hemostatic element and may prove to be the answer to the problem of hemorrhage 
in dentistry. 
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Anesthesiology 


EVIPAL SODIUM FOR GENERAL ANESTHESIA 
IN THE DENTAL OFFICE 


BerNarp M. CouHen, D.D.S.,* AaNp Haroip A. Meyers, D.D.S.,** 
Far Rockaway, N. Y. 


HE intravenous administration of the short-acting barbiturates has become 
‘T sesosammaaie popular in the modern practice of anesthesia in the dental 
office. This popularity has developed despite the possibility of certain well- 
known complications which these agents may cause. The most serious of these 
are incited by increased vago-respiratory stimulation which may induce 
laryngospasm, cough, or bronchiospasm. The many advantages of these drugs 
more than counterbalance the few disadvantages. Therefore, the method will 
continue to achieve greater popularity. 

The continual search for new and safer agents of this type eventually 
caused the resurgence of interest in Evipal sodium, which was one of the 
oldest intravenous barbiturates. One such investigator’ recently reported 
10,000 uncomplicated administrations of this drug. Several others’? re- 
ported that Evipal has a lessened incidence of complications normally asso- 
ciated with this type of drug. It is believed that this is due to the ability of 
Evipal to depress equally both sympathetic and parasympathetic systems, 
whereas Pentothal and Surital depress the sympathetic more than the para- 
sympathetic, thus increasing the possibility of spasms. For this reason, Evipal 
was considered worthy of investigation. 

In our use of Pentothal and Surital as office anesthetics, very few inci- 
dences of serious complications were noted.*® Many thousands of administra- 
tions of these agents over the past ten years caused fewer than 5 per cent of 
such complications as nausea, vomiting, cough, sneeze, laryngo- or bronchio- 
spasm, or prolonged recovery. However, the reports of the re-evaluation of 
Evipal have been so favorable that we undertook the investigation which is 
the subject of this report. 


*Attending Oral Surgeon, Morissania City Hospital; Director, Department of Dentistry, 
and Attending Oral Surgeon, Beth David Hospital. 
**Attending Oral Surgeon, St. Joseph Hospital. 
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Chemically, Evipal sodium is an N-methyl-cyclohexenyl-methyl barbituric 
acid. The sodium salt of this drug carries the trade name, Evipal. Since its 
introduction in 1933, it has been more widely used in Europe than in this 
country. Evipal was first used in a 10 per cent aqueous solution, but rapidly 
lost popularity because of its toxicity in this strength. However, the tendency 
to use dilute aqueous solutions for the administration of other barbiturates 
suggested the retrial of Evipal in concentrations of 0.05 per cent to 4 per cent 
The toxicity which was present in the 10 per cent solution was not presen! 
when these dilute solutions were used. As a general observation, it may be 
stated that the dilute administrations of these agents are considerably safer 
and less fraught with complications than the more concentrated solutions, 

We are concerned primarily with recovery time when we anesthetize the 
ambulatory dental patient. Hence, when large doses of any barbiturate are 
given, it is expected that prolonged reactions will oceur. Our objective, 
therefore, is to give a sufficient dose of the barbiturate to produce a smooth 
anesthetic of the balanced type and yet not unduly prolong the patient’s 
recovery.* ® 

This report covers slightly more than 400 administrations of Evipal 
sodium to ambulatory patients. These patients were taken as they appeared 
at the office. The type and difficulty of the surgery to be performed were not 
considered as contraindications to the administration of the anesthetic. How- 
ever, the usual contraindications based upon general health of the patient 
were adhered to in all cases. The time factor was likewise ignored unless the 
total dosage of the drug reached 1 gram. 


Premedication 


Preliminary hypnotics were avoided, as they tend to depress the patient 
and increase the recovery time. However, there are some cases in which the 
administration of hypnotics would have been extremely beneficial. The 
short, simple, uncomplicated surgical problems were divided into two groups. 
The patients in one group were given 0.01 gr. of atropine preoperatively and 
those in the other group were not premedicated. The results in these two 
groups were so similar that the use of atropine was abandoned. 

The patients whose cases were estimated to be somewhat more involved 
were given 0.01 gr. of atropine prior to induction or in the same syringe with 
the Evipal. In these cases we were unwilling to compromise the necessity for 
a dry field. The deeply impacted lower third molars benefited from this type 
of premedication because the surgical site is very near the pharyngeal area 
in which stimulation could easily initiate a spasm. It was noted, however, 
that less saliva was present in the unpremedicated patients who received Evi- 
pal than in those who received Pentothal or Surital. 


Technique 


Evipal is supplied in both 1- and 5-gram ampules. Sufficient solution may 
be mixed for several cases if the larger ampule is used, This stock solution 
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may be kept for forty-eight hours if it is stored in a sterile container which 
can be kept free of atmospheric carbon dioxide. The drug rapidly decomposes 
in the presence of carbon dioxide and forms insoluble crystals. It would be 
f considerable convenience to the anesthetist if the manufacturer would pro- 
vide the drug in a sealed withdrawal type of ampule and thus permit the 
mixing and storage of the solution without the necessity of a special container. 

Twenty-five cubic centimeters of sterile water is added to each gram of 
he Evipal to make a 4 per cent solution. The drug dissolves rapidly to form 
a clear solution. Any discoloration should be taken as a sign of deterioration 
and when it appears the material should be disearded. A more dilute solution 
to be used as a elysis is made by adding 1 gram of Evipal to every 200 c.c. of fluid. 

When it is not feasible to atropinize the patient preoperatively, the drug 
may be added to the syringe containing Evipal and administered intravenously. 
Atropine is a relatively harmless drug with few side effects, but it does have 
some effect on the cardiac pace mechanism and should be used in smaller 
dosages for the cardiac patient. 

A 4 per cent solution of Evipal was administered in the short simple cases 
in a 10 ¢.e. syringe. The solution is administered slowly, with a pause between 
the first fractional dose and the second. We have found that the so-called 
rapid surge technique will quickly place the patient in a shallow plane of 
anesthesia by knocking out the cerebral cortex. When the concentration of 
the blood in this area is diluted by the general circulation, the patient rapidly 
regains consciousness, However, this may cause a rapid fall in blood pressure, 
which some patients are unable to compensate, and prolonged recovery results 
from this shock. This is not recommended as a standard procedure. 

Longer periods of anesthesia should be anticipated with more difficult 
surgical procedures and provision should be made for a continual supply of 
anesthetic solution. This may be accomplished in a number of ways, but we 
have found the clysis to be very effective. Once the somniferous effect of the 
Evipal is noted, the anesthetic gases are used as supplemental agents. Nitrous 
oxide-oxygen is ideal for this purpose, although Shane’ recommends the addi- 
tion of small quantities of cyclopropane to this mixture. It is claimed that 
onee anesthesia is established, there is no need for additional injection of the 
Evipal to maintain the patient. The further claim is also made that there is 
little danger of explosive hazard in an open system of this type. We have not 
yet had sufficient experience with this method to evaluate properly its applica- 
tion in the dental office, but there is a great deal of experience behind the 
claims for this mixture. 

The hypnotie effect of Evipal will produce amnesia in cases where there 
is a slight response to surgical stimulation. Slight movement of the extremi- 
ties during surgery should not be taken as a sign for the administration of 
additional Evipal. It is not feasible to undertake a case which experience and 
judgment suggest will require a prolonged anesthetic unless some means of 
continuing the anesthetic is provided. Some persons will find the two-way 
stopeock an excellent method by which to refill the barrel of a syringe, others 
may find the elysis a good choice, and still others have built special apparatus 
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which meets their requirements or techniques. Whatever the method of con- 
tinuing the administration of the anesthetic, it should be flexible enough to 
prevent clogging of the needle in the vein without requiring the continuovs 
use of the anesthetic to clear the needle. This can easily lead to overdosage, 
with the resultant prolongation of recovery. 


Complications 


The range of possible reactions, such as spasm, cough, sneeze, drug sensiti- 
zation, slough at injection site, ete., are all very similar to those which may 
occur with other agents such as Pentothal or Surital. These have been covered 
in previous articles*® and require no repetition. 

For the purpose of this article, recovery time is stated as the time elapsed 
from the completion of the surgery to the time the patient leaves the office. 
Reaction time is used as the time between the discontinuance of the anesthetic 
and the return of consciousness. In all 400 cases reported, the reaction time 
varied from immediate to three or four minutes, with the exception of one 
case. The total recovery time varied, but 95 per cent of the patients left the 
office within one hour after reacting. The remainder lingered because of some 
slight complication, such as postoperative bleeding, nausea, dizziness, or 
personal disinclination to leave for other reasons. Only one patient reacted 
slowly; ten minutes elapsed before the return of consciousness and the re- 
covery time was three hours. This patient received 17 grains over a thirty- 
five-minute period for the removal of a very difficult lower impaction. Another 
patient received only 2 grains rapidly and suffered a drop in blood pressure, 
which prolonged the recovery due to mild shock. Several other patients 
reacted slowly after receiving 3 or 4 grains, but the recovery time was well 
within the normal one-hour period. 

The incidence of complications (Table III), such as nausea, vomiting, sneez- 
ing, and spasm, was less than 3 per cent for the entire series. Sneezing and cough- 
ing occurred only during light anesthesia and never were a problem. Nausea 
appeared nine times in the series, but twice in the same patient on two 
different occasions. This patient likewise had mild spasm in both these 
instances. It is interesting to note that a third anesthetic given with nitrous 
oxygen-trichloroethylene, after premedication with Nembutal, produced both 
pre- and postanesthetic nausea. Since all three contacts with barbiturates 
produced the same reaction, we were forced to conclude that the patient was 
either sensitive or allergic to these agents, even in the absence of urticaria. 

Another patient developed spasm after thirty minutes of anesthesia when 
the posterior portion of the palate was stimulated accidentally. Two other 
spasms occurred when trichloroethylene was added to the anesthetic mixture. 
All such complications readily responded to oxygen and removal of the 
inciting cause. Many of the light plane stimulation types of complication can 
be prevented by not entering the mouth too soon after the induction. Other 
instances may be prevented by spraying the throat with 0.5 per cent Ponto- 
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aine prior to induction of anesthesia. This may be a wise precaution in those 
eases where enlarged tonsils are obvious in a hypersensitive patient. It is not 
recommended as a routine procedure because of the hazard which may result 
from the loss of the protective pharyngeal reflexes. 

The twenty-one cardiac patients in this series were all premedicated with 
morphine and atropine prior to anesthesia. The results were uniformly good 
in all cases and the attending physician concurred with the procedure. It is 
to be cautioned that certain types of cardiac conditions should not be handled 
in the office in any manner. However, the hypertensive and compensated 
cardiae patient may be treated with normal precautions. 

The unusually difficult anesthetic problem seen in the robust male or 
aleoholie patient was solved by giving the same type of anesthetic, but 
Anectine was used to control the patient’s muscular system. This ultrashort- 
acting curare-like preparation asserts its effect in two or three minutes and 
lasts from three to five minutes; 30 to 50 mg. is given by vein and repeated as 
needed. This drug also may be used to stop a serious laryngospasm and allow 
intubation to be accomplished. 


Comparison Statistics 


Table I shows the average age of the male patient to be 35, whereas the 
age of the average female patient was 28 years. The oldest male patient was 72 
and the oldest female patient was 70. The youngest patient was a 14-year-old 


TABLE I. AGE DISTRIBUTION 








SEX | 167025 | 267034 | 357045 | 46 7056 | 57 TO OVER 70 
Male 59 28 51 21 6 
Female 94 47 46 33 8 








TABLE II. AVERAGES 








AVERAGE LONGEST . 
AGE AVERAGE TIME ANESTHETIC LARGEST 
SEX AVERAGE OLDEST YOUNGEST DOSE (IMNUTES ) ( MINUTES ) DOSE 
Male 35 72 16 5.3 gr. 4 54 15 gr. 
Female 28 70 14 4.4 gr. 4 47 17 gr. 

















girl. It is interesting to note that the average length of anesthesia was four 
minutes and that the average male patient took 5.3 grains, as compared to 
4.4 grains taken by the average female patient for that period of anesthesia. 
The longest anesthetic was fifty-four minutes and the largest dose of Evipal 
was 17 grains. The age distribution of the cases presented is shown in Table 
II. The only fact which is apparent at once is that more females were anes- 


TABLE IIT. COMPLICATIONS 








| SLOW DIFFICULT 

SEX CARDIAC COUGH SPASM | NAUSEA VOMITING RECOVERY ANESTHETIC | TREMOR 
Male 9 4 1 4 0 0 3 0 
Female 12 3 3 5 0 2 1 2 
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thetized than males. In the use of intravenous barbiturates, it is an accepted 
fact that individual susceptibility to any fixed dose varies so that it is im- 
possible to predict beforehand the duration of anesthesia that will result from 
any such dose. Some patients require 7 to 10 grains for induction, whereas 
others require as little as 2 to 3 grains. This fact holds true for Evipal, 
Pentothal, and Surital. No fixed dosage should be postulated or attempted, 
as the results will vary enough to be unpredictable. 

Evipal is not to be pushed beyond its useful safety. It may be used with- 
out fear if it is not utilized as a total anesthetic, but is supplemented with other - 
agents. The aged patients in this series took an average of 7 grains for short 
procedures. In fact, they were more difficult than the average younger 
patient. This is not to be misconstrued as being true for this age category 
as a whole, as the opposite is more usual. People near 70 years of age should 
be anesthetized with extreme care, as overdosage and prolonged recovery can 
happen very easily. 

The procedures in this series covered a complete range of operative oral 
surgery. This included the removal of all types of impacted teeth, multiple 
extractions, alveolectomies, cystectomies, Caldwell-Lue operations, incisions 
for drainage, and others. The type of surgery was not considered as a contra- 
indication to anesthesia. 

Evipal was also used for long operative dentistry procedures to manage 
the difficult emotional patient. Here, the test of the drug was extreme. The 
average dentist was able to prepare and fill many teeth or to complete crown 
and bridge preparations without difficulty. 


Conclusion 


Four hundred successful administrations of Evipal sodium were supple- 
mented with nitrous oxide-oxygen anesthesia for all types of oral surgery and 
operative dentistry. Less salivation was noted in the unpremedicated patient 
than in a similar series for Pentothal or Surital. The incidence of complica- 
tions, such as nausea, tremor, spasm, etec., was less than 3 per cent, as com- 
pared to 5 per cent for the other agents. It was also felt that recovery times 
were somewhat faster than with other agents. It is only fair to state that 
both Pentothal and Surital were used satisfactorily over a period of years. 
The incidence of severe complications was almost completely absent in all 
three, but it is our opinion that Evipal is somewhat more free of annoying side 
reactions than the other drugs. The caution must be given that this is not a 
drug to abuse and the dosage should never exceed 1 gram in the office. The 
use of Anectine to control muscular systems of robust patients is suggested, 
rather than large dosages of Evipal. This is an excellent adjunct to office 
anesthesia for the oral surgeon with anesthesia training and the well-trained 


general practitioner. 
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Oral Pathology 


THE CLASSIFICATION AND PATHOGENESIS OF FIBROUS 
DYSPLASIA OF THE JAWS 


LIoNEL Gop, A.B., D.D.S.,* PHILADELPHIA, Pa. 


Part I. Osseous Dysplasia 


Introduction 


REAT interest has been centered upon certain basically fibrous lesions of 
bone, now ¢alled fibrous dysplasia. Although accepted by many as a 
pathologic entity, fibrous dysplasia still retains its vague status. There is yet 
division of opinion as to what histologic criteria characterize the ‘‘true” lesion, 
and its etiology and position in the spectrum of pathologic processes remain 
unknown. The literature is replete with illustrations of this disorder, but few 
have attempted to amplify or refine the original thesis. 

The variety and number of designations under which fibrous lesions of 
bone have been grouped are many. A review of the literature is unnecessary 
here, since the papers of Jaffe and Lichtenstein’ * and Fairbank® provide ex- 
cellent discussions of the conflicting terminology. However, comment on one 
broad term is warranted. Osteitis fibrosa cystica is a misleading expression, 
which suggests an invalidated concept. Its continued use is no longer justi- 
fiable, since it accurately describes neither hyperparathyroidism nor fibrous 
dysplasia. 

Bone lesions, such as nonosteogenie fibroma, osteoma, osteoid-osteoma, and 
ossifying fibroma, are held by many to be separate entities. An attempt will 
be made to clarify the position of these and other lesions and to integrate them 


with fibrous dysplasia. 

The jaws are unique from other bones in that they are the bearers and 
sites of development of the dental apparatus. One of the odontogenic tissues, 
the cementum, is a highly specialized form of bone and, as such, may be ex- 
pected to be subject to similar disorders. That this is so will be demonstrated 

Thesis submitted to the faculty of the Graduate School of Medicine of the University of 
Pennsylvania, in partial fulfillment of the requirements for the degree of M.Sc. (Dent.). 
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in a subsequent paper. Further, fibrous lesions of bone are common in 
the mandible and maxilla; here one ean follow closely the changes seen in 
‘hese lesions. Despite this excellent opportunity for study, much confusion 
exists regarding the meaning of these changes. 

The purpose of this study is: (1) to present a classification of fibrous 
ysplasia of the jaws, both osseous and odontogenic, based upon the histologic 
nterrelationships of its stages; (2) to deseribe and discuss osseous dysplasia; 
nd (3) to analyze and correlate the clinical and histologic findings of this series 
f eases. 

Clinical Material 

The histologic preparations and histories used in this study were selected 

rom the files of the Department of Oral Pathology of the Dental School of 
the University of Pennsylvania, and the Pathology Laboratory and Head and 
Neck Service of the American Oncologie Hospital of Philadelphia. They com- 
prise a series of forty-two cases. 

The records of both departments were searched for examples of cases 
variously classified as osteitis fibrosa, fibrocystic disease, leontiasis ossea, Pag- 
et’s disease, osteodystrophy, osteogenic sarcoma, cementoma, localized or gen- 
eralized osteitis fibrosa cystica, ossifying fibroma, fibroma of bone, osteoma, etc. 

In all instances many histologic sections, as well as all clinical and radio- 
graphie data available on each case, were studied. Many of the cases sub- 
mitted to the biopsy service of the oral pathology department of the dental 
school were not accompanied by complete clinical or radiographic examina- 
tions, so it eannot be known whether these lesions were monostotic in the jaws 
or represented a polyostotic disorder. Some patients were lost to follow-up, 
while others are still being observed. The details of as many cases as necessary 
will be presented to illustrate the salient clinical and histologic features of this 
disorder. Irrelevant clinical data will be omitted. 


Classification 


The classification is based upon the recognition of a histologic pattern 
observed in the tissues studied. This pattern is considered to represent stages 
in a dynamie developmental process. In some instances the developmental 
process was seen in the changing histologie pattern of tissues from the same 
patient. The classification has been fashioned with particular reference to the 
mandible and maxilla; however, except for the odontogenic group, it is held 
to be valid for lesions of fibrous dysplasia in any bone (Fig. 1). 

An attempt was made to employ terms in present usage wherever possible, 
especially those terms which convey a histologic characterization. Changes in 
nomenclature are suggested in several instances where it is thought that a 
different name would better describe the lesion, and to produce uniformity be- 
tween the osseous and odontogenic systems. Certain designations, now in the 
literature, are used with altered meaning. In view of its wide acceptance, 
fibrous dysplasia is retained as the class name of the disorder; however, it is 
applied in a wider sense than that originally proposed by Jaffe and Lichten- 
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stein. To distinguish between the osseous and odontogenic systems found in 
the jaws, osseous dysplasia and odontogenic dysplasia were selected as group 
headings. 

The separation of fibrous dysplasia into three stages, although arbitrary, 
serves several purposes: It permits a rough estimation of the growth po- 
tential of any lesion, as well as an indication of its expected clinical behavior. 
In general, it may be said that Stage I lesions are most prone to exuberant 
growth and Stage III least, while Stage II occupies an intermediate position. 


FIBROUS DYSPLASIA 
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Fig. 1. ssi i ionships asi - Dotted 
arrows represent changes seen radiographically and theoretically possible. For full expla- 
nation, see text. 


Cementold Osteoma 


The pathway by which the fibrous dysplastic lesion may progress from 
Stage I to Stage III is indicated, but this progression need not follow in all 
cases; at any stage the lesion may stop its development and remain temporarily 
or permanently halted. Whether the lesion will exploit its potentiality for 
further differentiation until the ‘‘mature” form is reached is left to the vagar- 
ies of that lesion. It is not postulated that all lesions must arise in Stage I, 
but at their inception they may assume characteristics of several stages. In- 
deed, pure or classic forms are relatively rare, and probably account for their 
separation as entities. In any given lesion, several developmental stages may 
be present in a kind of ontogenetic-phylogenetic relationship ; however, almost 
all lesions may be characterized by their more dominant phase. If a lesion is 
removed, surgically, it can never be known whether that particular lesion 
would go on to further growth or development. Information on this potenti- 
ality is gained if lesions are not completely enucleated or if they are followed 
radiographically. 

The types classified under the three stages are not regarded as separate 
entities. Since these terms are encountered extensively in the literature, they 
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are used in the presentation of the thesis that the types represent interrelated 
developmental stages through which the fibrous dysplastic lesion may pass. 

It is felt that further qualification of the fibrous dysplastic lesion beyond 
the stage designation usually is unnecessary, and that simplicity would be 
served if many of the descriptive terms were dropped. 

It is not expected that the classification encompasses all the possible 
histologie gradations of fibrous dysplasia, but it is suggested that the classifi- 
‘ation offers a framework into which described forms may be fitted and re- 


dueed to a predictable pattern. 


Osseous Dysplasia 
Stage I 
Stage I is characterized primarily by the proliferation of fibroconnective 
tissue, which in rare instances may lead to uncontrolled growth. This is po- 
tentially the most dangerous stage (see Discussion of Stage I). Children and 
adolescents are most often affected. Ordinarily, the process tends to become 
stabilized, the lesion increasing in size only as the bone affected grows. 


Osteogenic Fibroma.—The prototype of fibrous dysplasia is the purely 
fibrous lesion which Jaffe and Lichtenstein‘ have designated nonosteogenic 
fibroma and which others have called fibroxanthoma. The present study, how- 
ever, presents evidence that these lesions can and do form bone or osteoid. 
lor this reason, it is suggested that the lesion more properly might be called 
osteogenic fibroma, to indicate its ability to produce bone, realized or not, and 
to identify it as the basic form of fibrous dysplasia. 

The typical radiographic appearance of osteogenic fibroma in the long 
bones permits a presumptive diagnosis to be made, even without biopsy. This 
is not true of the mandible and maxilla, for here no characteristic radiographic 
criteria ean be established. The radiolucent areas produced by osteogenic 
fibroma may be identical with those of certain Stage II lesions or totally dis- 
similar entities. The roentgenogram can indicate only roughly the possibility 
of osteogenic fibroma. The clinical symptoms of swelling, slight pain, and 
tenderness are not remarkable; they conform to the growth impulses of the 
lesion. 

Histologically, the fibrous lesion consists of a profusely cellular connective 
tissue, demonstrating a slightly whorled pattern. The cells tend to be elon- 
gated spindles, and in places the collagen may be prominent. Giant cells and 
hemosiderin deposits are often features of some lesions, while foam cells are 
prominent in others. Of great interest in one of the lesions of this series was 
the gradual transition of compact masses of fusiform cells and collagen fibers 
to areas of stellate-shaped cells embedded in an osteoid or pre-osteoid matrix 
and areas of bone formation. Here may be seen the link connecting the osteo- 
genic fibroma with the bony and osteoid lesions of Stage II. Little projection 
is necessary to transform the osteogenic fibroma to the mesenchymal and osteo- 
blastic tissue tumor (osteoblastoma) that Jaffe and Lichtenstein® present as 
the initia] stage of osteoid osteoma. 
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I, in agreement with Hatcher,® found that the osteogenic fibroma may fol- 
low several courses. Some of these changes have been seen histologically; 
others are based on radiographie evidence: (1) the lesion may remain un- 
changed and persist indefinitely as a fibrous focus, (2) secondarily, bone or 
osteoid may be produced and in time the lesion will become indistinguishable 
from Stage IT or ITI, or (3) the defect may be gradually replaced by norma! 
bone and (4) the lesion may alter its growth pattern to become invasive. 


Case 1. Osteogenic Fibroma.—A 15-year-old girl noticed a painless swelling of her 
left cheek and, intraorally, a large ‘‘boil’’ in the region of her maxillary second molar 
tooth. Roentgenograms showed a large, partially radiopaque, multilocular mass disfending 
the left maxilla and invading the maxillary sinus (Fig. 2). The patient also complained 


Fig. 2.—Case 1. Radiograph of multilocular mass distending the left maxilla and invading 
the maxillary sinus. 


of pain in her lower legs, which had been present for as long as she could remember. A 
complete skeletal survey revealed bone lesions in the left maxilla and in the tibias. In 
the right tibia, approximately 2 inches distal to the knee joint, was a multilocular radio- 
lucent area about 2 by 4 cm. in diameter (Fig. 3, 4). In the left tibia, in about the same 
location, was a unilocular, oval, radiolucent area about 1 by 1.5 em. in diameter (Fig. 3, C). 
Both tibial lesions had the typical configuration and location of nonosteogenic fibroma. 
Repeated serum calcium, phosphorus, alkaline phosphatase, and urinary calcium determina- 
tions were within normal limits. The maxillary lesion was operated upon, and a large 
amount of brown, rubbery tissue was removed, some with bony spicules attached. Histologic 
sections showed a densely packed mass of fibrous connective tissue cells in a collagenous 
background, varying in its over-all pattern from areas of coarse, tuftlike strands to areas 
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_ Fig. 3.—Case 1. A, Anteroposterior radiograph of multilocular radiolucent area in right 
tibia; B, anteroposterior radiograph of right tibia showing slight decrease in size of lesion; 
C, anteroposterior radiograph of unilocular radiolucent area in left tibia; D, anteroposterior 
radiograph of left tibia illustrating multilocular change in lesion. 
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of whorls and interlacing bands. Interspersed throughout the fibrous tissue were small 
multinuclear giant cells and hemosiderin (Fig. 4, M.P.). A high-power field illustrates cellular 
detail (Fig. 5). The cellular aggregates blend with regions where the collagenous matrix 
assumes prominence and takes on the appearance of osteoid tissue. Here trabeculae of 
bone are being produced (Fig. 6, M.P.), and one sees the transition of a ‘‘nonosteogenic’’ 
fibroma to an osteogenic or osteoid fibroma. 


Fig. 4.—Case 1. Photomicrograph showing whorl-like pattern and interlacing bands of 
Seems HONS tissue and the presence of small giant cells. (Magnification, X100; re- 
uce 


The right tibial lesion decreased in size and radiolucency over a two-year period 
(Fig. 3, B). However, the left tibial lesion increased in size and became multilocular, al- 
though more radiopaque (Fig. 3, D). A recent follow-up examination reveals no swelling or 
tenderness in the left maxilla or either tibia. 


Osteoid Fibroma.—aA possible forerunner of osteoid osteoma and deriva- 
tive of osteogenic fibroma is a form called osteoid fibroma (a term also used 
by Billing and Ringertz’ to designate an early stage of ossifying fibroma). 

The osteoid fibroma, histologically, is characterized by small fusiform and 
compressed stellate-shaped fibroblastic cells distributed, more or less evenly, in 
a homogeneous collagenous and osteoid stroma. Areas of connective tissue 
degeneration are present, which may presage the formation of fibromyxoma- 
tous or myxomatous growths. 

In this study, the lesion is represented by one case, that of a male child. 
The symptoms of pain and swelling, as well as the radiolucent expansile area 
seen radiographically, are not pathognomonic. Of note, radiographically, is 
the observation that the lesion may continue to grow without apparent calcifi- 
cation. 

Theoretically, the “‘pure” osteoid fibroma, one not showing differentiation 
into bone or cementum, may be either osseous or odontogenic in origin. It 
would be conjecture to attempt to deduce the lineage of such a lesion. 
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Case 2. Osteoid Fibroma.—A 7-year-old white boy’s father noted a swelling of his 
n’s left cheek during a one and one-half month period. Later it was learned that the 
y’s teacher had observed the swelling some eight months earlier. The child subsequently 
mplained of toothache and of tenderness and pain in the left ear while chewing. Roent- 
enograms showed a radiolucent area with thinned and expanded cortex in the left ramus 
> the mandible, and an indistinct rarefied area posterior to the developing permanent 


Fig. 5. 


Fig. 6. 


Fig. 5.—Case 1. High-power field showing the small dark-staining, often elongated con- 
nective tissue cells. (Magnification, x500; reduced %.) 

Fig. 6.—Case 1. Photomicrograph illustrating the whorled pattern of the fibrous con- 
nective tissue, its transition to osteoid tissue, and the formation of small bone trabeculae. 


(Magnification, 150; reduced \%.) 


second molar. A roentgenogram taken two months later showed enlargement of the areas, 
so that the lesions in the body and ramus of the mandible were now almost confluent. 
Still, two months later, a roentgenogram revealed further growth of the lesion (Fig. 
7). A roentgenographic bone survey showed no other bony lesions. An extensive ex- 





636 LIONEL GOLD 


ploratory operation was performed. The tumor was found to be a firm, grayish white tis- 
sue that cut easily, but had a gritty consistency. Histologic sections showed a faintly 
staining homogeneous sheet of osteoid and collagen, in which numbers of small fibroblastic 


bt > 


Fig. 7.—Case 2. Lateral radiograph of mandible taken four months after first exami- 
nation demonstrated further growth of lesion. Note displacement of permanent third molar 


bud. 


Fig. 8.—Case 2. Photomicrograph illustrating degenerated 
(Magnification, X150; reduced } 


and fragmented osteoid tissue. 
) e 


cells were irregularly embedded. The tissue was roughly divided into lobules by col- 
lagenous trabeculae. Variations in the pattern of the osteoid were seen: areas of frag- 
mented osteoid, cystic areas of degenerated osteoid, and some few rounded patches of ealci- 
fied osteoid (Fig. 8, M.P.). A roentgenogram taken a year after the biopsy showed the persist- 
ence and apparent increase in the size of the lesion. 

Discussion of Stage I.—In 1942, Jaffe and Lichtenstein‘ described the non- 
osteogenic fibroma as a benign, marrow-connective tissue tumor which, in 
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their opinion, does not undergo osseous metaplasia during the course of its 
levelopment. Hatcher’s® paper leaves little room for doubt that his localized 
ibrous lesions in long bones are identical with Jaffe and Lichtenstein’s non- 
steogenic fibroma, but he comes to different conclusions concerning their 
ourse. On the basis of his study of forty-five patients, in whom there were 
‘fifty-one lesions, Hatcher found that (1) the lesions may heal rapidly in young 
children by reparative ossification or they may be obliterated by the longi- 
tudinal growth and tubulation of the bone if the lesion is located near the 
margin of the bone; (2) if no early repair occurs, there is an encapsulation of 
the lesion by this sclerotic bone, after which ossification may result in normal 
bone, or sometimes a localized hypertrophy of bone; (3) occasionally there is 
no tendency to repair and the encapsulated area may persist into adult life 
or even continue to expand by the destruction of bone. 

Schlumberger® and Bennett® also concluded that nonosteogenic fibroma 
(here called osteogenic fibroma) of bone belongs to the fibrous dysplasia family. 
Schlumberger based his conclusions on the fact that the roentgenographic and 
connective tissue patterns of fibrous dysplasia and nonosteogenic fibroma are 
identical ; however, Bennett’s reasons for this belief are not explicit. 

None of these authors found the lesions in the mandible or maxilla. Nor 
did Jaffe and Lichtenstein find multiple lesions, as did Hatcher. In one case 
of this series, a polyostotic disorder was found with a large lesion in the max- 
illa and one in either tibia (Case 1). 

In their discussion, Jaffe and Lichtenstein, speaking of the lesion as a be- 
nign tumor, say: “However, it is a tumor of rather limited growth capacity, 
the absence from it of striking cellularity, mitotic division figures and nuclear 
atypism militates (like the clinical course) against calling it a fibrosarcoma, 
even of low grade, as is probably sometimes dene.” Hatcher states: ‘‘Since 
the lesion is usually not associated with much disability, and since spontaneous 
repair is the rule, surgical excision is not frequently indicated.” In one of the 
eases to be presented, in which the clinical history was long, the lesion changed 
in character and, while still presenting a histologically benign appearance, 
caused considerable destruction of normal bone (Case 9). A ease presented 
before the recently held Penrose Cancer Seminar on bone tumors (Colorado 
Springs, Colorado, 1952) illustrates the progression of an osteogenic fibroma to- 
ward malignaney (Case 5). The lesion involved the metaphysis of the distal end 
of the femur in a 23-year-old woman. The microscopic pattern conforms very 
closely with that of the osteogenic fibroma of this study; however, there is 
evident both a greater cellular atypism and a tendency for unrestrained 
growth. It is suggested that these lesions are potentially dangerous and 
should be carefully followed by frequent radiographic examinations. 

Jones,*® ** in 1933 and 1938, published a study of a family afflicted with 
“familial multilocular cystic disease of the jaws,” and in 1950, after seventeen 
years of observation, he again recounts his original and further findings in a 
paper entitled ‘‘Cherubism—A Familial Fibrous Dysplasia of the Jaws.” The 
excellent clinical and radiographic data, as well as the photomicrographs, 
clearly show these lesions to be examples of osteogenic fibroma which have 





638 LIONEL GOLD 


developed along lines indicated by Hatcher and this classification. Caffey an«| 
Williams”? reported on several families who evidenced identical clinical, radio- 
graphic, and histologic findings as in Jones’s cases. However, despite the ad- 
mission that the histologic appearance of fibrous dysplasia and their familial 
fibrous swellings are similar, they prefer to consider these lesions as separate 
entities because of supposed differences in their clinical and radiographic 
courses. 

The histologic and clinical identification of the familial lesions with the 
nonosteogenic fibroma of Jaffe and Lichtenstein, the localized fibrous lesions 
of Hatcher, and the osteogenic fibroma of this article place them within the 
framework of fibrous dysplasia. These lesions, which, because of their alarm- 
ingly rapid initial growth, command attention, represent extreme expressions 
of osteogenic fibroma. 

In his chapter on ‘“‘Osteogenic Fibroma of Bone,” Lichtenstein* writes of 
the difficulties encountered in distinguishing many of these lesions from fibrous 
dysplasia, nonosteogenic fibroma, or osteoid osteoma. The overlapping his- 
tologic appearance of such lesions does not allow their neat cataloguing, and 
leads one to believe that they actually are not separable but are part of the 
same process. This apparent difficulty is most pertinent to the contention of 
this article: that the so-called nonosteogenic fibroma is an osteogenic fibroma 
and the osteogenic fibroma is but one of many possible developmental stages 
of fibrous dysplasia. The osteogenic fibroma should be interpreted in this 
broader sense, rather than as a separate class of neoplasm. 


It is not unlikely that the osteoid fibroma may be the precursor of the 
myxomatous growths infrequently encountered in the jaws. Their growth, 
clinical course, and histologie pattern place them in Stage I of this classifica- 
tion. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 
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ENDODONTIC SIGNIFICANCE OF THE PENETRATION OF 
8*°-LABELED PENICILLIN IN EXTRACTED 
HUMAN TEETH 


Zpwarp ©. Wacu, D.D.S., M.S., Px.G.,* J. DonaLp HAUPTFUEHRER,** AND 
Rosert G. Kesex, D.D.S., M.S.,*** Cuicaao, IL. 


Introduction 


HE penetration of various drugs, chemicals, and medicaments into both 

hard and soft tooth structure is a matter of interest to dental scientists and 
particularly to endodontists. 

Investigations conducted by various workers using stable* 7° or radioactive 
compounds” * * 18 have brought to light interesting and valuable information. 
Likewise, these investigations have demonstrated the need for further study. 

The dental literature contains numerous reports on the satisfactory results 
obtained with various antibiotics, used singly” ** +4" or in combination,?* ® *° 
in endodontie procedures. 

At present the only radioactive antibiotic available is penicillin. Therefore, 
no comparison ean be conducted between penicillin and some of the more desir- 
able broad-spectrum antibiotics. Likewise, the use of labeled penicillin is 
restricted to extracted teeth, surgically removed human tissue, and animal ex- 
perimentation. 

If and when the broad-spectrum antibiotics become available as radioactive 
compounds, experiments should be undertaken to determine whether or not 
they follow the same pattern that was found in the experiment with S**-labeled 
penicillin. 

The following report concerns an investigation conducted on fourteen 
freshly extracted human teeth. These teeth were brought in contact with S**- 


7 Conducted in part under contract AF 18(600)-904, with the School of Aviation Medicine, 
United States Air Force, Randolph Air Force Base, 

From the University of Illinois College of Dentistry. 

*Associate Professor Emeritus of Applied Materia Medica and Therapeutics, College of 
Dentistry, University of Illinois. 
‘ oe ane Medical Technologist, Department of Radiology, College of Dentistry, University 
rs) inois. 

***Professor of Applied Materia Medica and Therapeutics and Head of the Department. 
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labeled penicillin. The experiments were conducted in order to study the 
permeability of the dentine and the dental pulp to this compound. 


Materials 


The specimens used in these experiments were fourteen upper anterior hu- 
man teeth from patients ranging in age from 33 to 66 years (Table I). The 
teeth were exposed to S**-labeled crystalline penicillin G. The specimens were 


TABLE I. 








TOOTH NUMBER | 





929 
945 
946 
947 
948 
949 


951 





TaBLE II. Pune CANAL SEALER 








The following zinc oxide-Canadian balsam formula has given very satisfactory 
results as a root canal filling material for a number of years, 


Liquid C.C. Powder 
Eucalyptol 0.5 Zine Oxide 
Beechwood Creosote 0.5 Tricalcium Phosphate 
Oil of Cloves 6.0 Bismuth Subnitrate 
Canadian Balsam Neutral 20.0 Bismuth Oxyiodide 
Magnesium Oxide (Heavy) 





A mixture of about equal parts of the above liquid and powder, thoroughly mixed can 
be used in filling root canals in conjunction with gutta percha points. A drop or two of 
eucalyptol may be added to keep the mixture thin. 


sectioned, using the Hauptfuehrer-Spongberg apparatus’? (Fig. 1). Radio- 
autographs of the specimens were made on either Eastman Ultra Speed or 
Du Pont Lightning dental x-ray film. A root canal filling paste (Table II) was 
used both as a vehicle and as a sealing compound. 


Methods 


Teeth.—I'reshly extracted human teeth were mechanically freed of a 
soft tissue, brushed, rinsed in tap water, and blotted dry. Each tooth was 
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Fig. 1.—Hauptfuehrer-Spongberg tooth sectioning apparatus. 


Fig. 2.—Upper left central incisor on base, showing opening for administration of the radio- 
active compound. 
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eR a 


Fig. 3.—Radioautographs from an upper left central incisor with pulp exposed. S*® peni- 
cillin was applied to the exposure on a cotton pellet. 

A, Radioautograph of a transverse section from the cervix taken below the carious area. 
(Radioautograph 6858, negative 3175, tooth 950.) 8B, Radioautograph of transverse section 
from the same tooth approximately 6 mm. from the apex. (Radioautograph 6865, negative 
3173, tooth 950.) 


B. Cc. 


Fig. 4.—Radioautographs and specimens from upper anterior teeth which had the pulps 
pee oe and the S® penicillin introduced into the canal on a paper point. The point was not 
sealed in. 

A, Radioautograph showing penetration of S® penicillin after an application time of 
forty-eight hours and an exposure time of six hours. (Radioautograph 6831, negative 3029, 
tooth 946.) B, Specimen from which radioautograph was prepared, showing area of dentine 
removed from chromatographic analysis. (Specimen 2569, negative 3038, tooth 946.) OC, 
Radioautograph, showing absence of penetration in apical region after an application time of 
eighteen hours and an exposure time of forty-eight hours. (Radioautograph 6811, negative 
3180, tooth 929.) D, Section from which C was made, showing transparent dentine near apex. 
(Section 2526, negative 3511.) 
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aced in an individual screw-top bottle in a moist atmosphere and stored in 
refrigerator for not more than twenty-four hours. The teeth with pulp ex- 
sures were prepared by removing extraneous material from the area of the 
sion. The usual technique of pulpal approach and removal was employed 
n teeth of all other series. The canals were enlarged to the size of a No. 15 
Creseent file (.017 inch) to facilitate the insertion of the material (Fig. 2). 
The teeth, with no further preparation, were ready for application of the 
isotope. 
Procedure.—Application of the isotope was made in varying ways. Care 
was taken not to allow the material to run over the outside of the tooth. 
Group 1. Teeth with pulpal exposures (Fig. 3): The S**-labeled penicillin 
was applied to the teeth in this group by means of a cotton pellet saturated with 
the compound and placed into the carious lesion (Table III). 


TABLE IIT. Group 1 (Two TEETH) 








TOOTH MICROCURIES | APPLICATION TIME | EXPOSURE TIME TYPE OF 
NUMBER APPLIED | (HOURS)* (DAYS) t FILM 

950 5.3 24 5 Du Pont Lightning 

954 4.5 48 3% Du Pont Lightning 


~ ‘The teeth in this group had their pulps exposed. S*-labeled penicillin was inserted in 
the tooth via a cotton pellet. 
*Application time is the interval during which the isotope was in contact with tooth 
structure. 
_?Exposure time is the interval during which the x-ray film was in contact with the 
specimen. 








In all other groups the isotope was placed into the canal as follows. 


Group 2. Pulpless teeth with paper point inserted (Fig. 4): A paper point 
containing 5,000 units of stable penicillin was saturated with a solution of 20 
lambda of radioactive penicillin and inserted into the pulp canal of each tooth 
in this group. The stable penicillin was used as a carrier because the penicillin 
unitage of the labeled material was negligible. The approach opening was not 
sealed. The application time and specifie activity of the compound varied with 
individual teeth (Table IV). 


TABLE IV. Group 2 (Six TEETH) 








TOOTH MICROCURIES APPLICATION EXPOSURE TYPE OF 
NUMBER APPLIED TIME (HOURS) TIME FILM 
18 48 hours Eastman Ultra Speed 
48 6 hours Du Pont Lightning 
48 6 hours Du Pont Lightning 
48 6 hours Du Pont Lightning 
48 3% days Du Pont Lightning 
~s 72 17 hours Du Pont Lightning 


_ The teeth in this group had their pulps removed and a paper point containing 5,000 
units of stable penicillin was saturated with S® penicillin and inserted into the canal. 








Group 3. Sealing of the cavity opening with a filling material (Fig. 5): 
The teeth in this group were treated exactly the same as those of Group 2, ex- 
cept that the coronal opening was sealed with the pulp canal filling paste 
(Table V). 
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TABLE V. Group 3 (THREE TEETH) 








TOOTH MICROCURIES APPLICATION TIME EXPOSURE TYPE OF 
NUMBER APPLIED (HOURS) TIME FILM 
948 5.3 5 days Du Pont Lightning 
953 4.5 3% days Du Pont Lightning 
957 6.0 17 hours Du Pont Lightning 








The teeth in this group were treated the same as those in Group 2, except that the 
point was sealed in the canal with root canal filling paste. 


Group 4. The incorporation of the isotope into pulp canal filling material 
(Fig. 6): The 20 lambda of radioactive penicillin solution was incorporated 
with the powder portion of the root canal filling material and thoroughly mixed. 
The mixture was then combined with the liquid portion of the root canal filling 
to form a paste. This paste was then carried into the canal of the tooth with 
the aid of gutta percha points to insure complete filling of the root canal with 
the mixed paste. 


TABLE VI. Group 4 (THREE TEETH) 








TOOTH MICROCURIES APPLICATION TIME EXPOSURE TYPE OF 
NUMBER APPLIED (HOURS) TIME FILM 
949 - 5.3 24 5 days Du Pont Lightning 
951 4.5 48 3% days Du Pont Lightning 
958 6.0 72 17 hours Du Pont Lightning 








es ee eine be eee. had their pulps removed and were filled with root canal filling 

The teeth were then placed into individual serew-top jars with a small 
amount of water to insure a moist atmosphere. After an arbitrarily determined 
time in contact with the radioactive material the teeth were sectioned, using the 
Hauptfuehrer-Spongberg apparatus and technique.’? Transverse sections were 
cut from the specimens of Group 1, whereas in the other three groups longitudinal 
sections were made. 


Radioautographic Technique.—The method used to produce radioauto- 
graphs from the finished specimens was that of Wainwright.’* Eastman Ultra 
Speed and Du Pont Lightning films were used for the radioautographs. The 
exposure time varied for the different specimens (Tables I, II, III, and IV). 
After the desired exposure time, the film was processed according to the standard , 
processing procedure for dental x-ray film. 

The radioautographs were observed grossly and under low magnification to 
determine the extent of penetration of the isotope. 


Chromatography.—Several teeth from Group 2 were cut in half and each 
half was placed on a piece of dental x-ray film for a short period of time. The 
resultant radioautograph gave an indication as to the extent of penetration of 
the material into the dentine. The area containing the radioactive material 
determined by the radioautographs was then ground from the tooth (Fig. 4, B) 
with a dental burr, collected, and mixed with distilled water to extract the 
radioactive factor. The cementum which showed no uptake of the radioactive 
material (Fig. 4, A) was discarded and the dentine within 1 mm. of the canal 
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wall was left intact to avoid breaking into the lumen of the root canal. This 
vas done to insure that all material collected was that which had penetrated 
only into the dentine. The extract was sent to Abbott Laboratories, North 
Chieago, Illinois, and analyzed by chromatographic methods to determine 
whether or not the labeled element was still part of the penicillin molecule. 


< 





Fig. 5. Fig. 6. 


: Fig. 5.—Radioautograph from upper left canine with pulp removed. S*® penicillin was 
introduced on a paper point but sealed into the canal with root canal filling paste. Applica- 
tion time was forty-eight hours, and exposure time was 3.5 days. (Radioautograph 6884, 
negative 3020, tooth 953.) 

Fig. 6.—Radioautograph from an upper right central incisor which had the pulp re- 
moved and in which a root canal filling containing S®* penicillin solution was placed. Applica- 
tion time was seventy-two hours and exposure time was seventeen hours. (Radioautograph 
6904, negative 3169, tooth 958.) 


Findings 

The teeth with the pulp exposures showed penetration of the isotope from 
the pulp chamber to the apex and to some degree into the dentine. The teeth 
with the pulps removed showed penetration into the dentine in all cases. 

The uptake of the S*°-labeled penicillin varied with the specimen. In all 
cases, however, the uptake in the apical third of the root seemed to be much 
less or absent. It appears, from the scope of these experiments, that there 
was no penetration of the intact enamel or cementum by the isotope. These 
findings were obtained only from visual observation of the radioautographs 
(Figs. 3,4, and 5). The radiochromatographic analysis proved the extract from 
the dentine of one tooth to be identical with the penicillin which was originally 
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administered (Fig. 7). The upper ribbon, reading from left to right, indicates 
that a sample of the original material which had not been in contact with the 
‘ooth strueture had decomposed so that about 58 per cent of the material was still 
enicillin G. The lower ribbon, which represented the material extracted from 
an upper left lateral incisor, indicates that about 58 per cent of the sample is 
also penicillin G. 

Discussion 

The two teeth with pulpal exposures to which the isotope was applied showed 
that there was penetration throughout the entire pulp tissue to the apex. All 
teeth in these experiments, regardless of time of application of the isotope 
vr duration of the radioautographie exposures showed penetration into the 
dentine from the pulp canal outward. The difference in penetration in various 
specimens might be explained as being due to variation in time of application, 
time of exposure, or individual differences in the teeth. 

As was previously noted, all the specimens appeared to have a very marked 
decrease or total absence of uptake of the labeled penicillin in the apical region. 
This finding was so outstanding that we thought it important and interesting. 
Some possible explanations of this phenomenon are : 


1. The eanal in the apical region is much smaller in size. Therefore, 
there was less of the isotope in that region. 

2. Dentine in the apical area may be of a different structure which does 
not take up the isotope. A few histologic sections made of the dentine 
in this apical region have the appearance of ‘‘transparent dentine.’’ 
Further studies of this interesting aspect are in progress. 


It is assumed that penetration of dentine takes place through the dentinal 
tubules. Sinee the enamel, cementum, and transparent dentine have no tubules 
as such, this may explain the lack of penetration of enamel, cementum, and some 
areas of dentine. 

It remained to be proved that this isotope was still a part of the penicillin 
molecule. In the ease of one tooth this was proved by radiochromatographic 
analysis. Simultaneous radiochromatograms were performed on the extract 
from this tooth and the original radioactive penicillin solution. The results 
showed the percentage of radioactive penicillin G to be the same in both samples. 
Future experimentation is necessary to determine whether or not the isotope 
remains a part of the penicillin molecule in all methods of application. 


Summary 
It has been found that the dentine and pulp tissue of all the teeth used 
in these experiments were permeable to radioactive penicillin. It was further 
established in one ease that the material in the dentine remained in the original 
form of the penicillin molecule. Further investigation is indicated to prove 
the latter is true in all cases. 
The advantage of penicillin therapy in endodontia is experimentally sup- 
ported by these studies. It must be remembered that these experiments were 
conducted on freshly extracted human teeth. 
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THE SURFACE OF THE FREE AND ATTACHED GINGIVA STUDIED 
WITH THE REPLICA METHOD 


Carin Fenr, D.D.S., anp Hans R. MitHtemMann, M.D., D.D.S., 
ZuRICH, SWITZERLAND 


Material and Methods 


HE surface of the free and attached labial gingiva was studied in sixty 

patients ranging in age from 12 to 60 years. The gingivae were free of 
clinical inflammation in thirty-seven cases. Ten of the patients suffered from 
slight gingivitis (P.M.A. = 1), and thirteen suffered from moderate gin- 
givitis (P.M.A. = 2). From each patient two to four replicas were made 
from areas as indicated in Fig. 1. The replica method employed has been 
described by Seott and Wyckoff? and Vendrine and Frank.’ In this study, 
however, a 4 per cent solution of collodion was used. The gingivae were 
dried thoroughly with ether in order to remove loose, desquamating epi- 
thelial cells. Two to three drops of the ecollodion-amylacetate-ether solution 
then was applied on the gingiva with a glass rod and allowed to dry spon- 
taneously during seven to ten minutes. Care was taken to avoid spreading 
of the droplets. Replicas greater than 4 sq. mm. were difficult to separate from 
the attached gingiva. Their removal after drying was greatly facilitated 
by spraying with water for five to ten minutes. The removed replicas were 
mounted between slides in an air medium. The examination of the non- 
shadowed replicas was made with a Wild phase microscope, using different 


light conditions. 
Results 


Phase microscopy proved to be most helpful for the study of nonshad- 
owed gingival replicas. The same areas of the attached stippled gingiva are 
represented on Figs. 2 and 3. Fig. 2 was made with the usual phase 
microscope technique, Fig. 3 with a slightly displaced substage condenser 
producing an oblique path of light. In both figures the stippling (R, O, L,) 
is distinctly visible. A three-dimensional impression of the depressions is 
given in Fig. 3. Single epithelial cells (Figs. 3 and 10, C) adhering to the 
collodion replica are seen better when the light beam is eccentric. Examina- 


From the Department of Operative Dentistry and Periodontology, University of Zurich, 
Dental Institute, Zurich, Switzerland. 
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Fig. 2. Fig. 3. 
Fig. 2.—Replica of the surface of the attached gingiva. Round (R), ovoid (O), and 
linear (ZL) depressions. Usual phase microscope technique. (Original magnification, approxi- 


mately x<100; reduced ¥.) 

Fig. 3.—Replica of the surface of the attached gingiva. 
microscopy with slightly displaced substage condensor. C, Epithelial 
replica. (Original magnification, approximately X120; reduced ¥. 


Same area as in Fig. 2. Phase 
cells adhering to the 
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‘1 with the correct phase microscopy advantageously reveals structural 
tails of the smooth regions between the stipples. The outline of the polyg- 
al epithelial cells not adhering to the replica is more distinct with a 
ntrie light beam. (Figs. 2 and 7) 


Fig. 5. 
_ Fig. 4.—Replica of the attached gingiva showing round depression with marginal wall. 
(Original magnification, approximately 670; reduced \.) 


Fig. 5.—Replica of the attached gingiva showing microfolds on the bottom of a crater. 
Marginal wall. (Original magnification, approximately 580; reduced ¥.) 


Replicas from the clinically healthy attached gingiva show character- 
istie depressions of round (Figs. 4 and 5), ovoid (Fig. 2, 0), and sometimes 
linear (Fig. 2, L) shape. The size of the round and ovoid depressions varies 
between .06 and 1.4 mm. The linear crevices measure approximately .5 mm. 
The bottom of these regularly distributed craters is conical or spherical 
(Fig. 4). Microfolds often can be seen on the bottom of the craters (Fig. 5). 
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Some craters show a distinct single (Fig. 5) or double (Fig. 4) marginal wal! 
at the periphery. The linear depressions do not give the impression of any 
characteristic pattern of arrangement. The long axes of the crevices are 
orientated parallel, vertical, or oblique to the margin of the gingiva. In the 
interdental region of the attached gingiva, long, vertical grooves run between 
the microdepressions (Fig. 6). They gradually disappear toward the base of 
the interdental papilla. 


Fig. 6.—Replica of the interdental papilla showing vertical groove. (Original magnification, 
approximately x100; reduced \.) 

Under normal conditions, the surface between the depressions of the at- 
tached gingiva and the surface of the free gingiva is smooth. The outline of 
the polygonal superficial cells is often very distinct (Fig. 7). There are cells 
with or without nuclei. In many eases the body of the cells has a granular 
appearance. The degree of granulations is moderate or pronounced. Granu- 
lated cells appear in groups or they are dispersed between nongranulated 
cells (Fig. 8). 

The demarcation of the attached stippled gingiva toward the smooth free 
marginal gingiva is sharp (Figs. 9 and 10). The two areas were never found 
to be separated or limited by a groove running parallel to the margin of the 
free gingiva. However, the demarcation is obvious because of a very regular 


and compact arrangement of the depressions. 
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Replicas from inflamed gingivae are more difficult to interpret. Despite 
the mechanical cleaning of the gingiva, many epithelial cells still adhere tv 
the replica (Fig. 11). 


Fig. 11.—Replica of the inflamed attached gingiva. The characteristic stippling is absent. 
(Original magnification, approximately 70; reduced %.) 
Discussion 

The morphology of the gingival surface, as revealed by replicas, was 
described in detail by Vendrine and Frank.* Our observations were con- 
centrated especially on the border between the smooth free marginal gingiva 
and the stippled attached gingiva. Orban‘ described, in a study of surface 
characteristics of gingiva, a fine line of depression running parallel to the 
margin of the gingiva for which the term, free gingival groove, was suggested. 

According to Orban,‘ the free gingival groove demarecates the free from 
the attached gingiva and may be sometimes of considerable depth, in other 
cases rather shallow, and sometimes not perceptible at all. Orban’s findings 
concerning the free gingival groove were based on histologic evidence. They 
are not in agreement with the results of this study, where the replica method 
was used for the examination of the gingival surface structures. 

It is highly probable that the replica method is sensitive enough to deter- 
mine the presence of a depression described as the free gingival groove. The 
fact that this structure could not be found in noninflamed gingivae indicates 
the possibility that the microdepressions demarcating the free from the at- 
tached gingiva were interpreted in histologic sections as being the free gin- 
gival groove. This may be possible even in serial sections because of the close 
alignment of the depressions at the demarcation line (Fig. 10). 


Summary and Conclusions 


Approximately 200 nonshadowed replicas were made from normal and 
slightly inflamed gingivae. Our observations confirm those made by Vendrine 
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d Frank.* The so-called free gingival groove described by Orban‘ in a 
stologie study could not be found with the replica method. 
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ORAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC ACID, 
AND PANTOTHENIC ACID DEFICIENCIES IN ADULT DOGS* 


D. Aronsky, D.D.S., Pu.D., RocHester, N. Y. 
(Continued from the May issue, page 543.) 


5. Lingual Lesions in Pantothenic Acid Deficiency 


ANTOTHENIC acid deficiency was studied in two dogs, both of which 
developed similar lingual lesions. 


Gross Observations.—No inflammatory or ulcerative lesions were observed. 
The only change that could be detected by the unaided eye consisted of in- 
creased opacity of the dorsum. Instead of the normal pink, it was light gray 
in color. Under low magnification (x5) the filiforms appeared to be under- 
going atrophy, while the fungiforms stood out as prominent bulbs. The fili- 
forms looked like simple, conical structures devoid of the sharp and long 
keratin tips and projections. The picture resembled that seen in an early 
stage of niacin deficiency. These changes in the papillae were restricted to 
only the anterior part of the dorsum, gradually merging with the normal 
papillary layer of the posterior part. 

The above lesions were more pronounced, and the area involved was 
more extensive during the second attack of the deficiency than it was during 
the first attack. A few sharply demarcated areas of complete atrophy, meas- 
uring approximately 3 to 4 mm. in diameter, were observed only during the 
second attack. 

The response to the specific vitamin therapy was prompt. The papillae 
appeared normal and the dorsum assumed its usual pink color within one 
week. 

Histopathology.—The papillae of the posterior third of the tongue appear 
normal. In the anterior part of the dorsum the filiforms are small, though 
uniform in size. The epithelium is thin, poorly differentiated, and lacks the 
normal stratification of the cell layers. The basal layer is regular in outline 
and is composed of elongated, darkly staining cells. The stratum spongiosum 
is almost absent. The cells vary in size and many exhibit hydropie degenera- 
tion. The nuclei are irregular in size and shape. Small, darkly staining 
nuclei are numerous. The stratum granulosum is thick in some places and 
contains only few keratohyaline granules. There is complete loss of keratini- 
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ition. The surface is covered by a thick layer of parakeratotie cells which 
‘ten contain rather large, oval nuclei (Fig. 20). Occasionally such cells are 
en piled up, resulting in disfigurement of the normally smooth outline of the 
ipillae. Such piling up may be observed also in the spaces between the in- 
ividual papillae. The tips of the papillae are blunt and covered by para- 
eratotie cells. The keratin tips are absent. 


Fig. 20. 


Fig. 21. 


e Fig. 20.—The papillae are partially atrophic. The keratin tips and projections are lost. 
The surface is irregular and covered by a thick layer of parakeratotic cells. The stratum 
granulosum is absent. There are a few small breaks in the basal layer of cells. Sagittal 
section. Hematoxylin and eosin. (Magnification, x60; reduced ¥.) 

_ Fig. 21.—An atrophic area covered by a smooth and even layer of epithelium. Sagittal 
section. Hematoxylin and eosin. (Magnification, X60; reduced \.) 


These epithelial changes are especially pronounced in the papillae border- 
ing the few atrophic areas observed. The epithelium covering the atrophic 


spots shows similar changes (Fig. 21). It is thin, poorly differentiated, and 
covered by a thick layer of parakeratotic cells. There are no epithelial out- 


growths present. 
The fungiform papillae, although they may be increased in size, appear 


normal, 
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The nerves are necrotic and are being resorbed by multinuclear giant 
cells (as in pyridoxine deficiency, Fig. 16). 


Summary 

Pantothenic acid deficiency in dogs is accompanied by glossitis charac- 
terized by a decrease in the size of filiforms and slight hypertrophy of the 
fungiforms. The lesions may not be pronounced enough to allow their detec- 
tion by the unaided eye. Small atrophic areas may be present. 

The degenerative changes are restricted to epithelium which shows poor 
differentiation, lack of keratinization, and increased parakeratosis. 

The nerves may undergo degeneration. 


(This article will be continued in future issues of the Journal. References will 
appear at the end of the article.) 





Studies in Diagnosis in 
Oral Surgery and Oral Medicine 


HAIRY TONGUE 


Henry A. Bartets, D.D.S., anp Epgar R. Mamuarp, M.D., New York, N. Y. 


HE etiology of hairy tongue is still unsolved. Two schools of thought per- 

sist: (1) that the condition is incited by microorganisms and (2) that the 
lesion results from systemic disturbances and the microorganisms which are 
found in the lesion have no causal relationship. It would seem, therefore, that 
as each ease presents itself an opportunity is offered to study the histologic, 
bacteriologie, and clinical findings which may be of value in furthering the 
solution of this problem. 

J. M., a 35-year-old white man, was first seen in March, 1952, at which time 
he had a Candida (monilial) infection of his tongue and cheeks. This condition 
had developed subsequent to extensive antibiotic therapy. The daily applica- 
tion of 5 per cent aqueous Acriviolet eradicated the Candida albicans, the incitant 
of his thrush lesions. During the following six months, repeated cultures 
indicated the absence of the Candida albicans, but the presence of other yeast- 
like microorganisms considered at the present time to be nonpathogenic. 

However, the patient also complained of a hairy tongue which had appeared 
soon after antibiotic therapy had been initiated. The topical applications: of 
Acriviolet and the administration of six concentrated multiple vitamin tablets 
daily had no apparent effect in restoring the tongue to normal. The ‘‘hairs’’ 
(brown in color and about one-fourth of an inch in length) were situated in a 
triangular area along the midline of the tongue with the base just anterior to 
the cireumvallate papillae (Fig. 1). 

Laboratory Examination.—The tongue was definitely acid to both litmus 
paper and hydrion paper, the latter suggesting a pH of 6.0 or less. The tongue 
was denuded of ‘‘hairs’’ by clipping with a scissors. Some of the ‘‘hairs’’ were 
placed in Formalin for histologic examination, others were cultured on various 
media, and some were examined immediately in stained and unstained prepara- 
tions. 

Histology.—Unstained preparations: Numerous cornified epithelial cells 
attached to a central core were observed. The edges of the cells appeared 
serrated due to their adherence to one another. The dark color was enhanced 
when several filaments were twisted together. 
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Stained preparations (hematoxylin-eosin and Gram): The so-called ‘‘hairs’’ 
actually are hypertrophied prolongations of the filiform papillae and consist of 
nonnucleated epithelial cells, cornified and adhering one to another. The 
serrated edges of the cornified cells afford protective areas for the accumulation 
of microorganisms. Actinomyces-like filaments were observed attached in palisade 
arrangement perpendicular to the prolongations of the filiform papillae (Fig. 2). 
Some cocci and yeastlike microorganisms were also present. 


Fig. 1.—Tongue with hypertrophied projections of the filiform papilla, the so-called “hairs.” 


Bacteriologic Examination.—Littman’s agar (which inhibits bacterial pro- 
liferation and favors fungal growth): Colonies of yeastlike microorganisms 
developed which were identified by further cultural and biochemical tests as a 
nonpathogenic eryptococeus, species group III, and a Candida species, usually 
nonpathogenic. 

Sabouraud’s agar: Similar to the findings with Littman’s agar. 

Blood infusion agar: Colonies of the Streptococcus viridans group pre- 
dominated. Minute smooth colonies, which contained diphtheroid-like bacilli 
and filaments, were suggestive of an actinomyces. It was not until this microor- 
ganisms was grown for some time on various media, however, that it reverted to 
its rough form and could be definitely identified as an actinomyees. Acid, but 
no gas, was produced in dextrose and saccharose broth (Fig. 3). 


Discussion 


The actinomyces isolated from the tongue was further studied to determine 
its identification. Intraperitoneal injections into mice, hamsters, and guinea 





HAIRY TONGUE 


Fig. 2.—Section of a “hair,” actually an enlarged filament of a hypertrophied filiform 


papillae. Note the intimate palisade arrangement of the actinomyces about the “hair.” Gram 
stain. (Magnification, x1,000; reduced po.) 


__,. Fig. 3.—Mixed culture from a blood plate streaked with inoculum from_the_ tongue 
hairs. Yeastlike and filamentous microorganisms present. Gram stain. (Magnification, 
X1,000; reduced Yo.) 
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pigs produced no observable symptoms of illness, and at autopsy no lesions were 
found. The microorganism was considered, therefore, to be a species of an oral 
aerobic actinomyeces, rather than a strain of the A. bovis (Israeli), the incitani 
of actinomycosis. The disappearance of this microorganism from the hairy 
tongue under the topical applications of 5 per cent aqueous Acriviolet and its 
continued absence in subsequent periodic cultures and sections, without the hairy 
tongue showing any improvement, would also imply that it was not the incitant 
of this condition. It seems plausible, therefore, to look upon this actinomyces 
species as a saprophyte which found the hairy tongue an ideal environment for 
proliferation. During the past year the patient has continued to take six tablets 


Fig. 4.—Pure culture of filamentous microorganism in Fig. 3 identified as an actinomyces 
but which produced no lesions in inoculated mice, guinea pigs, or hamsters. Gram stain. 
(Magnification, x1,000; reduced Yo.) 
daily of a highly concentrated multiple vitamin complex. He has regained 30 
pounds in weight and feels in good health, but the hairy tongue still 
remains. Possible local irritants, such as mouthwashes or strong dentifrices, have 
been excluded. The patient has had an extensive psoriasis for a number of 
years. Whether this disease may be connected in some way with his tongue 
lesion is, of course, mere speculation, since most persons with psoriasis never 
have hairy tongues. 

In a previous article’ the history of a woman suffering from an anemia, who 
also had a hairy tongue, was reported. Yeastlike microorganisms (Candida 
albicans and Candida krusei) were isolated from the ‘‘hairs.’’ The daily satura- 
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ion of the tongue with Acriviolet had no apparent effect in eradicating these 
‘yeasts,’’ since cultures taken at weekly intervals for several months produced 
rowth of the microorganisms. The use of Acriviolet was discontinued and the 
atient, anemic and underweight, took a four-month vacation on a farm. Here, 
n addition to sunlight, rest, and good food, she daily took three capsules of a 
ighly potent multiple vitamin preparation, along with three tablets containing 
iron and liver. The patient’s blood count became normal, she gained in weight, 

and the hairy tongue lesion disappeared without any local treatment other than 
‘leaning the tongue several times a day with a piece of gauze. 

The data of these two cases would seem to indicate that the hairy tongues 
of these patients were not incited by the microorganisms isolated. In the one 
instance the eradication of the actinomyces by use of Acriviolet had no effect on 
the hairy tongue lesion, while in the other ease the hairy tongue disappeared only 


when the patient’s anemia had been cured. 


We wish to thank the Department of Mycology (Dr. R. Benham, Director), College of 
Physicians and Surgeons, Columbia University, for their cooperation in identifying the 
yeastlike microorganisms, and Alice Joan Martin, Nassau County Health Department, Division 
of Laboratories and Research, Hempstead, Long Island, for testing the pathogenicity of the 
actinomyces isolated. 


References 


|. Bartels, H. A.: Monilial Infection of the Mouth Following Antibiotic Therapy, ORAL 


Sure., ORAL MED., AND ORAL PatHu. 6: 790, 1953. 
2. Bartels, H. A.: Black Hairy Tongue, ORAL SurG., ORAL MED., AND ORAL PATH. 7: 559, 


1954. 


Discussion (Lester R. Cahn) 


In a previous article and in this one written in conjunction with Dr. 
Maillard, Bartels has shown that the ‘‘hairy’’ tongue is not caused by infection. 
In the first communication the underlying basis was a debilitated condition 
associated with anemia which, when corrected, resulted in the disappearance of 


the lingual lesion. 

In the present case the underlying cause seems still unresolved, but microor- 
ganisms apparently play no part. 

The lesion of the ‘‘hairy’’ tongue is a hypertrophy of the filiform papillae. 
The reasons for the hypertrophy are vague. Local stimulation in the form of 
oxygenating drugs has been shown to cause the condition. Underlying systemic 
disease, as demonstrated by Bartels’ first case, may be another etiological factor. 
Microbial invasion is evidently a saprophytic affair, rather than a causal one. 


The work of Bartels has proved this quite conclusively. 





Professional News Items 


The European Organization for Research on Fluorine and Dental Caries 
Prophylaxis 
A Congress, presided over by Dr. med. A. J. Held of Geneva, Switzerland, will be held 
on May 18 and 19, 1955, to discuss research on the hard tooth tissues with the help of new 
processes. Papers will be read at the aula of the University of Geneva. 


University of Minnesota 


The School of Dentistry and Center for Continuation Study announces its Tenth Annual 
Seminar for the Study and Practice of Oral Medicine. Sessions will be held at the Con- 
tinuation Center in Minneapolis on Sept. 23 and 24, 1955. 

Further details and information may be obtained by writing to the Center for Con- 
tinuation Study, University of Minnesota, Minneapolis 14, Minnesota. 


Periodontia Courses at Beth Israel Hospital 


The Dental Department of the Beth Israel Hospital in Boston announces two post- 
graduate courses in periodontia for the fall of 1955. 

A one-week course in occlusal adjustment will be given from September 28 to October 2. 
This course will include background material on the anatomy, histology, and physiology of 
the periodontium and dental apparatus. Diagnostic methods and treatment procedures for 
occlusal adjustment will be thoroughly discussed and demonstrated in the clinic. Participants 
will be limited to twelve. The tuition fee is $200.00. 

A two-week seminar in periodontia is scheduled for October 31 to November 11. The 
objective of this seminar is to present to the practitioner all the techniques employed in 
periodontal therapy, as well as theoretical background. It will include etiology, diagnosis, and 
treatment of various diseases of the supporting tissues of the teeth. Periodontal pocket 
therapy, as well as an over-all mouth rehabilitation program, will be stressed. Local environ- 
mental factors and systemic influences in periodontal therapy will be discussed. The material 
will be presented by lectures, demonstrations, and clinics. The tuition fee is $350.00. 

Co-directors of the courses are Henry M. Goldman, D.M.D., and Bernard Chaikin, D.M.D. 

For further information, write to Coordinator of Education Programs, Beth Israel 
Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


Veterans Administration Hospital 
Tuskegee, Alabama 


The Veterans Administration Hospital of Tuskegee, Alabama, is accepting applications 
for a rotating internship which commences July 1, 1955. The dental staff members of the 
University of Alabama will present didactic lectures in this particular program. Inquiries con- 
cerning this internship should be addressed to Chief, Dental Service, Veterans Administration 
Hospital, Tuskegee, Alabama. 
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PROFESSIONAL NEWS ITEMS 


German Society for Jaw and Face Surgery 


The fifth meeting will be held July 27 to 29, 1955, in the large lecture room of the 
rgical Department of the University Clinic of Hamburg, Germany. The following sub- 
ts will be discussed: 

July 27. Fractures of the Face. 

July 28. Facial Paralysis. 

July 29. Corrections, Plastic Repair, and Complete Replacement of the External Ear. 


Subscription for members, DM 10-; for nonmembers, DM 20-. Participants should write 
Prof. Schuchardt, Johnsallee 3, Hamburg 3, Germany. 
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Reviews of New Books 


Petite Chirurgie de la Bouche (Minor Oral Surgery). By R. Thibault and M. 
Prenant, Stomatologists of the Hospitals of Paris. Paris, Expansion 
Scientifique Frangaise, 1954. 186 pages, 267 illustrations, and a table of 
contents. 

This concise, practical monograph attempts to present to the dentist and 
oral surgeon general principles of minor operative oral surgery in a clear, 
diagrammatic, and simple manner. It is primarily a treatise on surgical 
technique and is intended for the undergraduate dental student. 

A first section covers the examination of the patient, preoperative and 
postoperative care, instrumentation, and drugs. The illustrations of the 
periostomes used by the French school are of interest. General principles 
of surgical technique are next described under the headings of ‘‘Wound 
Closure,’’ ‘‘ Anesthesia,’’ and ‘‘Control of Hemorrhage.”’ 
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Special surgical techniques cover removal of teeth, extraction of erupted 
id unerupted third molars, and a discussion of flap procedures for surgical 
moval of teeth. The impacted lower third molar and maxillary canine are 
vered. Apicoectomy is described in detail, including its application to 
per and lower premolars. The management of cysts of the jaws is outlined. 

short discussion of the managements of acute and chronic infections, as 
ell as osteitis, is given. 

Complications of exodontia involving the maxillary antrum and their 
‘eatment are described, including plastic closure of oro-antral defects. Soft 
ssue tumors are merely mentioned. The surgical preparation of the mouth 

before construction of dentures is gone into and the little book closes with a 

ursory description of the removal of salivary calculi from Wharton’s duct. 
The work is illustrated with 267 excellent diagrams and radiographs, as well 
is two color plates. The simplicity of all drawings conveys their message 
effectively. 


Reviewer’s Comment.—Although incomplete and limited in scope, as 
well as often eursory in its approach to minor oral surgery, this book remains 
a concise, direct-to-the-point little manual. It fulfills the scope outlined by 
the authors in their preface as an introduction to oral surgical techniques. It 
is a satisfactory elementary text recommended for dental students and gen- 
eral practitioners looking for a step-by-step discussion of the simpler surgical 
techniques used in oral surgery. For the specialist, this manual would be of 
little use. As for presentation and style, it is very well written and makes 
for enjoyable reading. 

ERNEST BADEN. 


Textbook of Surgery and Orthopedics of the Mouth and Jaws. Vol. 9, the 
Orthopedic Treatment of the Disturbances of the Motility of the Jaws. 
Expert Testimony in Injuries Due to Accidents. By A. Lindemann. 
Leipzig, Johann Ambrosius Barth Verlag, 1954. 96 pages, 39 illustrations. 
Price, DM 8.25. 


This volume is the ninth and last installment of the author’s textbook en- 
titled, Leitfaden der Chirurgie und Orthopadie des Mundes und de Kiefer, 
which is a set of books of about 1,200 pages. 

This last volume deals essentially with the functional therapy of diseases 
affecting the motility of the jaw, a subject which is so often neglected because 
of lack of experience by the surgeon and because only the well-trained surgeon 
is in a position to avoid many common errors in diagnosis and treatment. The 
author and his co-workers are in a position, by virtue of their experience in this 
special field, to reeommend the suitable and correct procedures. The latter are 
presented in a clear and precise manner. 

In the introduction, the author points out clearly what can be expected 
from orthopedic and what from surgical procedures. Then follows an excellent 
description of the various methods, in regard to both optimum time and the 
final result. 

The next part contains a discussion of the various methods available and 
the instrumentarium and appliances used for orthopedic therapy. Here the 
technical details are described and the results clearly visualized with convincing 
illustrative material. Besides the numerous types of intraoral splints, a method 
developed by the West German Jaw Clinic is presented in greater detail. An 
epicritical discussion of the advantages and disadvantages of this method follows. 
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In addition, this volume contains an appendix with chapters dealing with 
expert testimony in court, the evaluation of the patient’s permanent disability 
after an accident or injury to face and jaws, and the responsibility and liability 
of the surgeon. 

This ninth volume is of the same excellent quality as the preceding ones, 
and, with it, the completed work presents the results of the wide experience of 
a distinguished oral surgeon. The set is one of the foremost additions in the 
German language to the literature for the oral surgeon. 

E. STEINMANN. 





Abstracts 
of Current Literature 


ORAL MEDICINE 


Actinomycosis, With Special Reference to Its Treatment With Penicillin. R. Wilenius. 
Ann. chir. gyn. fenn, Helsinki, Finland, 1954, supp. 4. 


The writer reports twenty-nine cases of actinomycosis treated with penicillin. Of these, 
venty-two were cervicofacial. All the patients were cured with the exception of one patient 
vith abdominal actinomycosis whose condition improved greatly and is now stationary. No 
nformation was available in the case of one patient with cervicofacial actinomycosis. 

The introduction of penicillin treatment has greatly improved the exceptionally bad 
prognosis for actinomycosis, especially in the thoracic and abdominal forms. 

Daily doses of 400,000 to 600,000 units of penicillin suffice as a rule, but the treatment 
must be prolonged over an adequate period. In the highly resistant cases, the dosage must 
be inereased. One possibly should try other antibiotics. Very high doses of penicillin are 
not necessary as a rule. Resistance tests and examination for the possible presence of peni- 

cillinase should be made before treatment is started. Penicillin treatment does not exclude 
the necessity of surgical interference, mainly incision and drainage of abscesses and removal 
of neerotic tissue. On the contrary, it appears that penicillin treatment would make more 
radical surgical treatment possible. T.3.C, 


Cortisone—A Review. C. R. B. Blackburn. Dent. J. Australia 27: 5, February, 1955. 

Cortisone is a most useful and often lifesaving remedy, but it should be administered 
only after due consideration of the possible benefits and undesirable side effects. Success- 
ful therapy depends on the cooperation of the patient and the careful observation and 
awareness of the doctor. The side effects of cortisone therapy may be far more serious 
than the disease for which it is given. 

The introduction of cortisone on a commercial basis has significant bearing on dental 
practice and some important aspects are: 

l. That the use of injections of hydrocortisone into the temporomandibular joint is 
f advantage to some patients and represents a real advance in treatment. 

2. That there is an added risk of surgical procedures in patients receiving cortisone, 
for there may be delayed healing and dissemination of infection that was primarily localized. 

3. That the value of cortisone in a number of dermatological conditions, and especially 
in sensitization reactions to exogenous substances, is well established and its use in dental 
practice may well be extended in this field. 

4. That the decreased density of the dental lamina dura due to osteoporosis from long- 
continued low dosage administration of cortisone may be confused with the changes of hyper- 


parathyroidism. A.J. A. 


ORAL SURGERY 
Cardiac Arrest. Brian Blades. J. A. M. A. 154: 709, 1954. 


Acute cardiac arrest may occur during induction of: anesthesia or during the surgical 
procedure. 

The common denominator of the syndrome is hypoxia. Hypoxia may come about as a 
result of (1) the impaired ventilation from any one of innumerable causes and (2) failure to 
maintain the circulation. 
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The preoperative measures to prevent cardiac arrest should consist of evaluation pre- 
operatively of the cardiac status of the patient. Since the easiest and surest way to produce 
cardiac arrest or ventricular fibrillation in the laboratory animal is a combination of hypoxia 
and epinephrine, it would appear that satisfactory preoperative medication and personal as- 
surance might aid in the prevention of cardiac arrest. Although ‘‘considerable abuse has 
been directed at anesthesiologists in connection with the subject of cardiac arrest,’’ it is also 
true that ‘‘equal and severe criticism must be leveled at the surgeon who ‘toe-dances’ about 
the operating theater demanding speed and a hurried induction of anesthesia so that he may 
get to the next case.’’ 

The postoperative prevention of cardiac arrest consists chiefly in the maintenance of 
an adequate airway, care in handling of the patient, and the assurance that the vital signs 
are stable prior to being removed from the operating theater. Overloading of the circulatory 
system with blood or intravenous fluids must be avoided. 

The treatment of cardiac arrest cannot be carried out satisfactorily unless proper equip- 
ment and adequate knowledge of resuscitation are present. The necessary physical equipment 
consists of (1) machine for artificial respiration, a supply of oxygen, endotracheal tubes, 
and face masks; (2) basic surgical instruments for a thoracotomy; (3) necessary drugs— 
procaine, epinephrine, and calcium chloride, and syringes and needles in duplicate; and (4) 
an adequate defibrillator or electroshock apparatus capable of delivering a 60-cycle alternating 
current of 110 to 220 volts with 1 ampere or more of current flow. T. J.C. 


On the Nature and Diagnosis of Hemophilia. A. J. Quick. Blood 9: 265, September, 1954. 


The diagnosis of hemophilia depends upon the following triad: (1) a persistent 
bleeding tendency in the male beginning in early life, (2) a deficiency of thromboplastinogen 
in the blood, and (3) a characteristic hereditary pattern. Hemophilia should always be con- 
sidered when a severe bleeding tendency occurs in a male, Ecchymotic areas with nodular 
centers (hematomas) are common, especially on the legs and arms. Hemarthrosis, with 
ankylosis as a sequel, is almost invariably found in severe hemophilia. There is no evidence 
to date that the mildness or severity of hemophilia in any one family ever changes. 

When a bleeding tendency has been established, the lack of thromboplastinogen must 
be established by quantitative methods. This may be accomplished by means of the prothrom- 
bin consumption test or the more recently developed thromboplastinogen activity test 
(a. A. 2). 

Recent evidence suggests that defects simulating hemophilia may occur. The simplest 
way to determine this is to mix the unknown blood with an equal quantity of hemophiliac 
blood and see if a mutual correction occurs, One of the similar diseases was first reported by 
Lozner and consists of a circulating anticoagulant, antithromboplastinogen. It may destroy 
all the patient’s thromboplastinogen, plus large amounts from other sources. The authors 
studied a case in which 1 volume of the patient’s blood inactivated 20 volumes of normal 
blood. This anticoagulant may also occur in the blood of a hemophiliac if the patient has 
received many transfusions. It is tested for by means of the prothrombin consumption test. 
If the consumption is increased, the anticoagulant is absent and the diagnosis of uncom- 
plicated hemophilia can be made. T.J.C. 


DISEASES OF THE MANDIBULAR JOINT 


Ankylosis of the Temporomandibular Joint. (Anquilosis de la articulacion temporomaxilar.) 
R. Arandes Adan, and J. Planas-Guasch. Cir. gin. urol. 6: 463, November, 1953. 


If the condyle is badly deformed, a condylectomy at the neck is performed. In long- 
neglected cases, resection of the coronoid process also may be done, depending on the degree 
of ankylosis of this process. Removal of all fibrous bands is mandatory. Only occasionally 
do the authors insert a prosthesis of conserved cadaver cartilage when the radical operation 
is necessary. The most important feature of treatment is the physiotherapy which is begun 
immediately after operation, aided by sustained, continuous, and unremitting traction over 
a period of many months. 
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To avoid the open-bite deformity, the authors advise the employment of a proper 
rosthesis. No success with any of the numerous surgical approaches can be expected without 
equate postoperative physiotherapy. T. J.C. 


CLINICAL AND LABORATORY RESEARCH 


Research Studies on Resistance of Pathogenic Staphylococci to Some Antibiotics With 
Particular Reference to Penicillin. L. Ortona. Policlinico (sef. prat.) 60: 1265, 1953, 
abst. J. A. M. A. 154: 629, 1954. 


The author suggested that chloromycetin be used to treat patients with penicillin- 
resistant microcoecie infections after a study of the resistance of micrococci (staphylococci) 
to antibiotics. Pus, urine, buecopharyngeal mucus, and sputum taken from 100 patients with 
abseesses, boils, osteomyelitis, urinary infection, and bronchopneumonia were planted on 
agar-blood culture plates placed in an incubator equipped with thermostat control for 37° C. 
for twenty-four hours. Of the seventy-seven cultures which revealed the presence of micro- 
cocci seventy-two were coagulase positive. 

Maximal resistance to penicillin was found in fifteen strains and relative resistance in 
seven. As for the other antibiotics, maximal resistance to streptomycin was found in two 
strains and relative resistance in five. Relative resistance to chlortetracycline and to oxy- 
tetracycline was found in three strains each. All strains of the series were sensitive to 
chloromycetin, and the thirty-five that were tested for bacitracin were sensitive to this anti- 
biotic. Ortona stated that the sensitivity of bacteria to the antibiotics should always be deter- 
mined before initiation of therapy. T. J.C. 


Reproducibility of Radiographic Recordings of Rest Position of the Mandible in Young 
Adults (Read by Title): By John H. McNutt, B.A., D.D.S., M.S.D., University of 
Minnesota, Minneapolis, Minn. (Reprinted from Am. J. Orthodontics 41: 235, March, 
1955.) 

This investigation was undertaken to study the reproducibility of mandibular rest 
position intraindividually, from person to person, and the possible effects from certain in- 
troduced variables. 

A group of twenty-five young adult men with essentially normal dental occlusions were 
selected for the study. A series of cephalometric radiographic recordings of the rest position 
was made for each subject, with later deliberate introduction of certain variables in the form 
of orientation to the concept of rest position, and fatiguing of involved musculature. 

A method of measuring the amount of interocclusal space at the recorded rest position 
was used. Several analyses of the data thus accumulated were made to study the various in- 
terrelationships. 

Principal experimental findings in this study were that there was variation in mandib- 
ular rest position intraindividually, from person to person and from stage to stage. (Stage 
designated the degree of orientation to the concept of rest position and/or fatiguing of in- 
volved musculature). The smallest intraindividual variation in interocclusal space at the rest 
position in a single stage was 0.00 mm. (one subject). The largest intraindividual variation 
in a single stage was 4.25 mm. The smallest intraindividual variation in interocclusal space 
at the rest position over all stages was 1.50 mm. The largest was 12.00 mm. There was no 
patterning of the variation in rest position intraindividually or from person to person. There 
may have been a slight tendency toward an increase in amount of interocclusal space with 
orientation and fatiguing, and toward a slight decrease in variability of mandibular rest 
position with intensive orientation and fatiguing, but in neither case was there sufficient evi- 
dence to make possible any generalizations. 

The conclusions were: 


1. There was variation in rest position in the serial radiographic recordings in all 
twenty-five subjects included in the study. This variation showed no tendency toward pattern- 
ing or direction. 
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2. There were large differences in the average amount of interocclusal space from person 
to person. 

3. There were large differences in variability of rest position from person to person. 

4. There were significant differences in the average amount of interocclusal space from 
stage to stage. There seemed to be a tendency toward increase in amount of interocclusal 
space with orientation to the concept of rest position, and fatiguing of involved musculature. 
However, there was no definite pattern that could be predicted for the individual subject. 

5. While there may have been a very slight tendency toward a decrease in variability of 
the rest position with orientation to the concept and fatiguing there was no patterning for 
individual subjects. 

6. There seemed to be no evidence for correlation between mandibular vertical position 
at the rest position and the position of hyoid corpus. 

As a result of this study, the investigator thinks that the rest position of the mandible 
may be far less reliable than it has been believed to be. Probably a great deal of caution 
should be exercised in the clinical application of the concept of rest position. 
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Operative Oral Surgery 


CYSTS AND CARCINOMA OF THE JAWS 
GuNNAR MArTENSSON, L.D.S., M.D., SrockHoLM, SWEDEN 


ARLY symptoms of carcinoma arising from the mucous membrane of the 
E; maxillary sinus and other paranasal sinuses are exceedingly widespread, 
and may be easily misinterpreted, consistent as they are with those attending 
common sinusitis—pain, purulent nasal secretion, nasal obstruction, and 
anosmia. 

One of the principal means of establishing the diagnosis in these tumor 
cases is by roentgenologic examination. If a malignant growth is present, it 
generally will be possible to demonstrate roentgenologically more or less pro- 
nounced destruction of the maxillary sinus walls. An important considera- 
tion, however, is that such destruction cannot be demonstrated at an early 
stage, when the carcinoma is localized solely to the sinusal mucosa. This was 
shown by a recent investigation® comprising 379 cases of carcinoma of the 
paranasal sinuses and nasal cavities. In twenty, or about 5 per cent, of these 
cases there was no roentgenologically detectable destruction of bone; the 
findings consisted only of ‘‘density of the maxillary or ethmoid sinuses.’’ In 
these twenty eases, subsequent biopsy revealed cancer, notwithstanding the 
‘‘negative’’ roentgenologic findings. 

It should be borne in mind, nevertheless, that destruction of the maxillary 
sinus walls is not necessarily proof of a malignant tumor. Sonesson,° in his 
doctoral thesis, described in detail the differential diagnostic difficulties from 
a roentgenologie point of view, as well as the various pathologic processes that 
may produce bone destruction in the jaws. Referring to cysts, he wrote, ‘‘In 
about 20 per cent of those cases in which the cyst had grown into the antrum, 
the lateral bony wall of the latter showed varying-sized defects. . . . In some 
cases the roentgen appearance simulated tumor destruction.’’ 


Odontogenic Cysts Simulating Malignant Tumors 


At the Otorhinolaryngology Department of Karolinska Sjukhuset, we re- 
cently had two cases in which the roentgenologic examination showed destruc- 
tion due to an intrasinusal tumor, but the findings at operation pointed to a 


maxillary eyst, which diagnosis was later verified histologically. 
From the Department of Otorhinolaryngology (Director, Professor T. Skoog) and the 


nesses + Radiopathology (Director, Professor L. Santesson), Karolinska Sjukhuset, Stock- 
10im, Sweden. 
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The first of these two patients, a 68-year-old man, had been admitted on 
the basis of the following roentgenologic findings: ‘‘The right maxillary 
sinus shows total density. Its lateral wall is partially destroyed in the lower 
part and bulges somewhat laterally. Otherwise, there is no appreciable de- 
struction of the sinus walls. The other paranasal sinuses show normal air 
spaces. There is, accordingly, a density of the right maxillary sinus, probably 
due to a tumor’”’ (Fig. 1). 


Fig. 1.—Total density of right maxillary sinus, the lateral wall of which is partially destroyed 
in the lower part and bulges somewhat laterally. 


The roentgenologist’s report led to radical operation on the involved sinus 
ad modum Caldwell-Lue. The sinus, when opened, was found to be filled with 
firm, hard tissue having the appearance of an old cystic wall which had under- 
gone changes. In no place were there signs of malignant growth. The sinusal 
wall itself showed numerous bony excrescences, between which were depres- 
sions. There was no demonstrable destruction, although in one part the 
lateral wall was thin between two exerescences. Grossly, the condition de- 
cidedly gave the impression of an old, healed, dental cyst, and there was no 
evidence of malignancy. 

Histologic examination confirmed the gross findings; it showed ‘‘speci- 
mens of tissue with moderate, nonspecific, chronic inflammatory changes, and 
no signs of malignancy.’’ 

The other patient was a 45-year-old man who had been distressed for.a 
month or so by diffuse pain and slight swelling of the left cheek. The roent- 
genologist’s report was as follows: ‘‘Special study of paranasal sinuses re- 
veals a picture typical for carcinoma in the left maxillary sinus, with destruc- 
tion of lateral and medial walls. The posterior wall, too, seems to be de- 
stroyed in parts (peripherally) ; its central parts remain, but appear to be 
very thin. There is no destruction of the base of the skull. The other para- 
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iasal sinuses show normal air spaces and distinct contours. The findings ac- 
cordingly show eancer of the left maxillary sinus with bone destruction”’ 
Figs. 2 and 3). 


Fig. 3. 


Figs. 2 and 3.—Left maxillary sinus showing marked destruction of lateral, medial, and 
posterior walls. 


The roentgenologie findings led to an exploratory’ Caldwell-Lue opera- 
tion on the affected sinus. After penetration of the lateral wall, a large, thick- 
walled eyst was found which virtually filled the maxillary sinus and which 
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contained an evil-smelling, viscous fluid. The mucosal lining of the cyst was 
meticulously curetted and the specimen was sent for histologic examination. 
The operation was concluded with window resection into the nasal cavity and 
primary suturing of the wound in the oral cavity. 

The histologic examination confirmed that this was a case of maxillary 
cyst: ‘‘Fragments of wall from a maxillary ‘cyst lined partially with squa- 
mous epithelium and showing chronic inflammatory changes; sinusal mucosa 
without appreciable pathologic changes. No evidence of malignancy.’’ 

In each of these two cases the roentgenologic examination thus showed 
destruction of the maxillary sinus walls indicative of a malignant tumor, but 
both the operative findings and the histologic examination made it clear that 
this destruction had been caused, instead, by intrasinusal cysts of distinctly 
benign type. 


Odontogenic Cysts Undergoing Malignant Changes 


Of exceptional importance, however, is the fact that the epithelial lining 
of a cyst may undergo malignant changes. This has been pointed out earlier 
by Pichler and Trauner,> Axhausen,’ Lindemann and Lorenz,‘ Sonesson,° 
Thoma,’ and others. 

Trauner had found four cases of squamous cell carcinoma developed from 
follicular cysts, two of them in the maxilla around unerupted canines and 
two in the mandible at the site of unerupted third molars. 

Thoma states: ‘‘Primary carcinoma does not occur in other bones, but 
in the jaws it develops from cell rests remaining from the enamel organ and 
sheath of Hertwig, from enclaved epithelium of the location of facial fissures, 
and from the lining of cysts.’’ 

Axhausen, too, calls attention to the occurrence of malignant degenera- 
tion: ‘‘Several times, on the other hand, malignant transformation of radic- 
ular epithelial cysts could be observed.’’ 

Recently, we also had at this department two patients with unequivocal 
malignant degeneration of cystic mucosa, one localized to the upper and the 
other to the lower jaw. 

The first of these patients, a man aged 49 years, had noticed, seven weeks 
before, a swelling of the right cheek that steadily increased without causing 
him any distress or pain. His upper denture, however, seemed to fit increas- 
ingly badly. At the otorhinolaryngology department, where he sought treat- 
ment, an operation was undertaken for suspected cyst of the right maxilla, 
with the following findings: ‘‘The cystic mucosa, on removal, is seen to have 
a smooth, sharply defined appearance. The lateral wall of the maxillary sinus 
is eroded away and a tumor, grossly resembling cancer, extends into the 
sinus.”’ 

The specimen was sent to the Radiopathology Institution for histologic 
examination. The pathologist’s report was as follows: ‘‘In the sections are 
structures of the wall of a nonspecific inflammatory cystic formation, most 
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probably a maxillary cyst. In places there are remains of a squamous epi- 
thelial lining. For the most part, markedly atypical, polymorphocellular, and 
distinetly destructive infiltrative squamous cell complexes were seen here and 
there. Malignant degeneration is thus evident’’ (Figs. 4 and 5). 


Normal cystic epithelium. 
= — 


Fig. 4.—General view of cystic wall. (Magnification, x9.) 


5.—Infiltrative squamous cell carcinoma in the wall of the cyst. (Magnification, «150; 
reduced \%.) 


Sinee this was obviously a case of malignant transformation of the cystic 
mucosa, preoperative radiotherapy was given and followed by electrocoagula- 
tion of the right maxilla, ethmoid cells, and sphenoid sinus. The patient is 
alive and free of symptoms two years after the operation. 
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Fig. 6.—The mandible cut through horizontally, showing the bean-sized cyst in the 
rear part of the cancerous area (Magnification, X3; reduced 4.) Detail of enclosed area 
is shown in Fig. 9. 


Fig. 7.—General view of the cyst, showing partly normal epithelium and destruction of 
part of the wall, with necrotic cancer. (Magnification, x8; reduced \%.) Detail of enclosed 
area is shown in Fig. 8. A, Normal cystic epithelium. 
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The other patient was a 64-year-old man who had been distressed by pain 
and swelling around a molar in the left side of the mandible. He visited a 
dentist in February, 1954, and the tooth was extracted. The symptoms per- 
sisted, nevertheless, and indeed the swelling in the mandible increased. The 
patient was then referred to Radiumhemmet on the suspicion of a malignant 
tumor. Findings on admission were: ‘‘To the left in the mandible is a some- 
what tender, firm elastic tumor about 6 to 7 em, in diameter. It arises from 
the mandible and extends from the midline toward the angle of the jaw. The 
mucous membrane in the oral cavity is intact and not demonstrably involved.”’ 


The roentgenologist’s report was as follows: ‘‘In the left half of the 
body of the mandible is a large area of destruction extending, anteriorly, just 
beyond the midline and, posteriorly, to the angle. In the posterior part of 
this area only a few thin fragments of cortical bone remain in the anterior 
portion virtually no bone is present. Posteriorly, the lesion has an even, 
rounded border, and toward the angle a few curved bony septa are present; 
anteriorly, the border is diffuse. Diagnosis: Bone-destroying tumor of the 


mandible. ’’ 


Fig. 8.—Cystic wall with squamous epithelium and transition to cancer. A, Necrotic 
cancer; B, detritus of cystic epithelium; C, viable cancer; D, cystic epithelium. (Magnification, 


x50; reduced \%.) 


To confirm the roentgen diagnosis, a biopsy specimen was taken (Mar- 
tensson) on April 28 via an incision in the skin. Histologic examination 
showed the following: ‘‘Necrotic mass and fibrous tissue showing hyalin and 
fibrinoid degeneration and atypical, light-staining squamous eell proliferation, 
with transformation to infiltrative cancer in small parts of the sections.”’ 

In view of these findings, an extensive operation was essential. On May 
13, therefore, the patient underwent neck dissection, resection of the left half 
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of the mandible, and tracheotomy (Skoog, Koch, and Martensson). He toler- 
ated the operation well and showed satisfactory healing when discharged on 
June 4. 

We had here, in all probability, a comparatively rare case of primary ear- 
cinoma of the mandible. Since it was worth while attempting to elucidate 
the primary source, the resected specimen was first sawed through horizontally 
(Fig. 6). As will be seen from the photograph, there was a cystlike defect 
in the lower part of the ascending ramus. Epithelium from the cystic wall 
was examined histologically (Figs. 7 and 8), the following report being made 
(Sdéderberg): ‘‘Microscopic examination of sections through the eystlike 
formation shows, in parts, a lining of stratified squamous epithelium of fairly 
normal appearance without appreciable cell polymorphism and having, in 
great part, a well-defined border. In the surrounding tissue osseous lamellae 


Fig. 9.—Section from the white medullary tissue in the jaw (see Fig. 6). Moderately highly 
differentiated squamous cell carcinoma. (Magnification, «200; reduced \%.) 


are detectable. The epithelium is partially exfoliated and its surface is 
covered with detritus. In one zone there are inverted squamous cell prolifera- 
tions arising from the surface epithelium and merging into an area with bone- 
destroying cancer. It seems quite possible that the carcinoma of the jaw has 
arisen from one or more preformed eysts.”’ 


Summary 
1. Carcinoma arising from the mucous membrane of the maxillary sinus 
is not always associated with roentgenologically demonstrable destruction of 
bone. 
2. Large maxillary cysts may be attended by bone destruction typical of 
carcinoma. 
3. The mucosa in a cyst may undergo malignant degeneration. 





. 
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4. In the presence of a malignant tumor, only histologic examination can 
stablish the diagnosis with certainty. Hence, if there is the slightest sus- 
‘icion of malignant degeneration of cystic mucosa, histologic examination 


should never be omitted. 
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AMELOBLASTOMA 
A Symposium 


Barnet M. Levy, A.B., D.D.S., M.S.,* Douaias B. Parker, M.D., D.D.S.,** anp 
Roavp N. Grant, M.D.,*** ComMANDER (MC) USN, 
St. ALBANS, N. Y. 


R. LEVY: The ameloblastoma is an epithelial tumor. While time will not 
permit a complete discussion of the derivation and role of the tumor and 
its supporting stroma, I think that there is time to discuss briefly its essential 
features. First, let me say that although Robinson’ has stated, in what he 
would like us to believe is the definitive paper on the ameloblastoma (that is, 
that this tumor should be called adamantoblastoma), that it is the malignant 
counterpart of the odontogenic cyst and that it is derived from the outer 
enamel epithelium, both the terminology and the discussion of its derivation, 
as well as its ‘‘malignancy,’’ are certainly still open to further investigation 
and further discussion. 

I believe that the tumor is an epithelial tumor derived from that portion 
of the oral ectoderm which has the potential to form the enamel organ. The 
tumor in the Slye stock strain of mice which Zegarelli* described as adamanto- 
blastoma is probably not a true ameloblastoma as we think of it in terms of 
human disease. I am also one of those who believe that the ameloblastoma is 
not a malignant tumor. It rarely, if ever, becomes frank carcinoma and it 
never metastasizes, as we use the word metastasize for other tumors. 

The role of the stroma in this tumor, I think, is essentially the role of the 
stroma of any epithelial tumor. This stroma probably is not related to the 
dental papilla and therefore is not ‘‘odontogenic’’ in origin. Thus, we are 
dealing with a tumor which has a great potential for growth, is epithelial in 
origin, usually begins as a solid tumor, and frequently undergoes eystie de- 
generation. 

There is also the question of radiation therapy, but I do not know very 
much about that. I do wish, however, that we had some figures from some- 
. Presented at the annual meeting of the Metropolitan-New York Society of Oral Surgeons, 
— Sahesiaee of Graduate Studies and Research, School of Dental and Oral Surgery, Columbia 
University, and Consultant in Oral Pathology, U. S. Naval Hospital, St. Albans, New York. 
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‘here as to whether or not these tumors are really radiosensitive. I think that 

the figures could be obtained from either Sweden or Great Britain. Both 
uuntries treat tumors much differently than we do and, according to their 

siatisties, I think that they treat them as well as we do here in America. I 
ould like to know what their findings are. 

So far as therapy is concerned, for ameloblastomas occurring in the body 

the mandible or the lower part of the ascending ramus, I think that the 
dicated treatment is the minimal section that will include all the tumor. The 
esulting defect can be restored, if necessary, with an immediate bone graft, 
nd the patient will have no functional, and little or no cosmetic, deformity. 
On the other hand, if I had an ameloblastoma, myself, which extended above 
the lower third of the ramus and which, if resected, would cause cosmetic and 
‘unctional deformity, I would like to take at least one chance with curettage. 
| might aeeept resection after the first recurrence, but that might be many 
vears after the curettage. 

DR. PARKER: I am going to attack this problem mostly from the clini- 
cal aspect. This subject of ameloblastoma is particularly interesting to me for 
many reasons. It is one of the tumors that have been characterized by the 
pathologists and pathologic textbooks as very rare. That, of course, is a 
matter of opinion. What is rare to one person may not be rare to another, I 
think that those of us who have worked in the larger teaching institutions 
have seen many ameloblastomas. The term ameloblastoma, however, is one of 
several names that have been given this particular growth. The word adaman- 
tinoma has been applied to it over the years, as well as adamantine epithelioma. 
Of course, the differentiation between epithelioma and adamantine epithelioma 
is not too hard to evaluate, but clinically the tumor is one that is quite charac- 
teristic in many respects. Most ameloblastomas seem to originate in the central 
portion of the mandible or maxilla. Clinically, of the large group that I have 
seen personally, about 90 per cent occurred in the mandible and 10 per cent 
in the maxilla. It is a particularly slow-growing tumor, and most of our cases 
have started in fairly early adult life. It is a tumor that does not seem to 
develop in the aged. Unfortunately, comparatively few are diagnosed in the 
very early stages because symptoms are absent. It attracts attention by its 
growth and coneurrent asymmetry of the mandible or maxilla due to the ex- 
panding periphery of the bone. It is generally believed that it develops from 
the enamel organ and not from the surface. We find that i. oceurs at the 
angle of the jaw more commonly than in other parts of the mandible, and from 
the third molar area it extends into the ramus, rather than forward with the 
body of the mandible. Because of the routine use of roentgenograms, we 
probably pick up a large, number of these cases early before they develop 
symptoms or become clinically evident. The characteristic roentgen appear- 
ance in many eases is that of a multilocular cyst. We know that it develops 
from very small areas which many times coalesce, forming one large cystic 
cavity. In other cases, there may be trabeculae present which give the im- 
pression of a multilocular cyst. A fair percentage of cases we can diagnose by 
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the radiographic appearance because of this multilocular character, but I think 
we cannot depend on the radiograph alone. The x-ray picture is a guide and 
does not allow us to make a definite diagnosis. 

The ameloblastoma is a benign growth. It is locally malignant, however, 
spreading locally from a center rather than through the lymph or blood 
channels. In other words, we think of it as a tumor that does not metastasize, 
although there are cases on record that seem to have produced metastases. On 
checking up on some of these cases, I find that metastasis to the lungs has 
been reported a little more frequently than metastasis to lymph nodes. I think 
that most of these metastases have occurred after operation, and I have not 
found any case in which there was a metastasis to the lungs noted before the 
original tumor was detected. Thus, I feel that many of these so-called metas- 
tases to the lung have been aspiration metastases in which tumor cells have been 
aspirated and implanted into the lung at the time of operation. 

The growth, as we know, becomes cystic in a large percentage of the 
cases and these cysts are quite different from the odontogenic epithelial cysts. 
The latter have a typical cystic fluid with cholestrin crystals, different from 
the cystic fluids that we find in the ameloblastomas, which is often of a 
gelatinous character, more yellowish, and not as clear as that of the cysts that 
we find in the jaws. As a rule, this tumor stays within the cortical portions of 
the mandible. Occasionally, however, when it remains undetected for a long 
period of time, it eventually may absorb some of the cortical bone, perforate 
it, and involve the surrounding periosteum and musculature. This, however, 
is not very common. Occasionally we find a disturbance of sensation due to 
pressure producing anesthesia of the parts supplied by the sensory nerves. 

The treatment has been a debatable subject for many years among oncol- 
ogists, surgeons, oral surgeons, and pathologists. We know that the tumor is 
likely to recur unless it is entirely extirpated, and complete extirpation is very 
difficult. Those of us who have been doing oral surgery over the years are 
somewhat inclined to be more conservative in the treatment of these tumors 
than the oncologists working in tumor clinics, who are likely to be very radical. 
I have observed many of these growths over many years, postoperatively, and 
found that as long as the area housing the tumor growth is kept open or is 
saucerized, we do not have recurrence. The minute the excised tumor area 
closes over entirely, there is a tendency to recurrence. 

The group at the Memorial Hospital of New York feel that resection of 
the affected bone is essential to the elimination of the disease, but I feel that 
because the tumor is only locally malignant we can, by conservative excision, 
keep the patient comfortable with a functioning jaw over a period of years, 
although we may have to reoperate several times. However, we see compara- 
tively few cases in which conservative treatment,is possible. I have seen 
several cases in which we have resected a portion of the mandible in which the 
tumor recurred in the adjacent soft tissues. Also, I have seen a few cases in 
which resection of the bone beyond the periphery of the disease as seen in the 
x-ray picture was not sufficient to stop a recurrence of the growth. Similar 
cases may be found in the literature. 
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On this basis, I feel that we must try to teach those who are going to do 
ridieal operations that we can maintain that bone, either by immediate bone 
ift, by splinting, or by maintaining a space between the fragments, so that 
er we can replace the resected part with a bone graft without the very bad 
smetie effects of contracture. I would like to mention at this time a tech- 
ique that I have used in a few cases, which I feel is very practical and which 
lps to maintain the space that otherwise would be lost by contracture. | 
ke a length of stainless steel wire and contour it roughly to follow the out- 
ne of the inferior border of the mandible which is going to be resected. 
Since this type of tumor is usually confined within the periphery of the 
one itself and does not involve soft tissue, we can excise it and still leave a 
healthy soft-tissue bed. The ends should not be placed into the spongiosa at 
the seetioned surfaces because the wire would not maintain the space, as its 
ends would drill deeper and deeper into the cancellous bone. However, by 
making a right angle bend at each end, a flange is provided which prevents 
this burrowing. This wire holds the space during the healing period (Fig. 1). 
It ean be taken out very readily and replaced with a bone graft. In the 
meantime, you have allowed a bed of soft tissue to be established, into which 
you ean put a bone graft by extraoral means and feel a great deal safer than 
if you tried to do it intraorally at the time of operation. 


veg) 


Fig. 1.—Drawing showing stainless steel pin used to maintain anatomic relationship of 
mandibular fragments after segmental resection. The right angle bend at each end of the pin 
prevents further burrowing of the pin ends into the cancellous bone. 


In the maxilla it is very difficult to control the ameloblastoma because of 
the possibility of its spreading without the confines of the bone. It may extend 
by contiguity outside the maxilla much more rapidly than it extends outside 
the periphery of the mandible. Two cases of metastases to the brain have 
been reported and it seems that those cases, as far as I ean find, are contiguous 





686 LEVY, PARKER, AND GRANT 


growths rather than metastases through the circulation or lymphatics. The 
treatment with x-ray irradiation may retard the growth and prevent recur- 
rence, although the tumor is not sensitive to the gamma radiation. 


DR. GRANT: In former times, ameloblastomas were not seen except as 
advanced cases which required heroic treatment. Many patients were allowed 
to die from erosion and extension of the tumor to the brain and many died 
from ulceration and infection. With the advancement in our methods of 
diagnosis and our diagnostic ability, these tumors are being seen earlier when 
they are confined in the bone. However, despite all the recent advances in 
surgery and diagnosis, their treatment will always represent a difficult probleim 
for a number of reasons. One is that surgery in the mandible or the maxilla 
may create both a cosmetic and a functional problem. It is a drastie thing 
for any patient to have to have a portion of either the maxilla or the mandible 
removed. Another aspect of these tumors that makes treatment difficult is 
that they appear in young people. Approximately 60 or 70 per cent of them 
occur in patients from 10 to 35 years of age. These people are faced with many 
years of life and one is, therefore, very reluctant to treat them radically if 
there is any other way to go about it. Still another aspect of these tumors 
which makes difficult the proposal of a destructive operation is that they are 
painless and, therefore, the involvement of the jaw may be far advanced before 
the patient comes for treatment. However, more and more are picked up 
incidental to general x-ray examinations of the teeth. This also presents a 
difficult problem because early cases are usually small and it is harder to con- 
vince a patient that a radical resection is needed. I would like to point out a 
striking parallelism in the treatment of this disease with one that is very 
common among general surgical cases, that is, the basal-cell epithelioma of the 
skin. The cause of the failure to cure basal-cell epithelioma of the face is 
usually the same as the cause of the failure to cure ameloblastomas, namely, 
that function and cosmetics are being weighed and balanced against wide ex- 
cision of the tumor. 

There is a general trend throughout the country, I believe, away from 
curettage, and I think the main reason for that is that the extent of the 
curettage is not broad enough. If you could open up all the microscopic areas 
adjacent to the large cysts and curette and put zine chloride into them, I am 
sure that you would have a curative procedure. That would be the ideal 
method, but the problem is that you have no way of knowing where the 
disease begins and ends. You can rely to a larger extent on the x-ray than 
you can on any other aid, but it is very difficult to tell if you have gone 1 em. 
beyond the tumor, as you started out to do. So you usually begin with a 
mental picture of how much you are going to scrape on the basis of what the 
roentgenogram shows. This is very inadequate. If there were some way of 
avoiding that situation, less radical procedures would be safe. Now, if you 
grant that curettage is inadequate, is there a place for a slightly more radical 
procedure? I believe that there is a place, but it certainly is not going to offer 
itself very often. It is probably the happiest solution that you can arrive at, 
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if the case will lend itself to it. I am referring, of course, to a marginal re- 
section, There are a few cases that are suitable for marginal resection. I 
believe that as long as you can leave the lower margin of the mandible intact 
you ean go free, wide, and handsome on either side of the tumor, leaving an 
extra margin for safety without difficulty. I feel, however, that most cases 
will require the next more radical procedure, namely, segmental resection of 
the mandible. I believe that in some cases you could stop short of the articulat- 
ing head. Although I do not wish to go into any of the details of the surgery, 
[ should like to point out that, with the use of an immediate bone graft in such 
cases, you can get an excellent functional and cosmetic effect. Such cases 
call for a real combined clinic type of treatment. I would insist on having an 
oral surgeon see the case, and I would also emphasize the importance of the 
prosthodontist’s giving his advice before anything was done. I do not think 
a biopsy should be made until the group has seen the patient and come to a 
decision as to how he will be treated if he has ameloblastoma. I would also 
consult a plastie surgeon unless I was doing this type of reparative surgery 
myself, 

Biopsy is of great importance in the diagnosis. I come from an institu- 
tion, the Memorial Hospital of New York, that favors aspiration biopsy, which 
[ find a great help. One should remember that a biopsy can complicate the 
ease to such an extent that the treatment is thereafter conditioned by the very 
maneuver used to evaluate it. If you can avoid opening into the mouth, you 
should do it, although many biopsy incisions will heal without becoming in- 
fected. In faet, it supposedly has been one of the diagnostic criteria of amelo- 
blastoma that it heals rapidly after a biopsy incision, as opposed to osteogenic 
sarcoma or other tumors of that malignant propensity. 

Restorative procedures to maintain the separation of the fragments to 
avoid contracture should be planned at the time of the operation. The choice 
of methods depends upon your own experience. You can use metal or bone. 
Probably you should not use bone if you have operated through the mouth, 
although even these patients do quite well. It is difficult to lay down rules 
which will apply in every case. The important thing is that the procedure 
should be well planned in advance and the repair of deformity evaluated be- 
fore surgery, and not after the defect has been created. 

Dr. Parker has raised the question of difference in treatment of amelo- 
blastoma of the mandible and of the maxilla. I feel that the treatment is the 
same. The problem is exactly the same, so far as getting rid of the tumor is 
concerned, and that is a wide local excision. If you can do it with a partial 
resection of the maxilla, fine. If it takes a complete resection, it should be 
done and the patient probably will miss his maxilla considerably less than he 
would miss a good portion of the mandible. Certainly he will be rehabilitated 
more quickly with a maxillary resection than he would be with a mandibular 
resection. I think that Dr. Parker’s wire device illustrates as well as any- 
thing else the value of this combined group or consultation business. That to 
me, is the answer which I have been seeking for a long time without ever quite 





688 LEVY, PARKER, AND GRANT 


seeing. It is so simple it is almost in any surgeon’s hand. If nothing else, | 
am delighted to have picked up this thing because it is so universally appli- 
cable. Now, everybody has a pet trick on restoration and it is almost a waste 
of time to go into all of them. Dr. Parker did point out that there are failures 
and that is the thing I would like to emphasize. Do not let one case report of 
a success throw you. Again, that is the value of an experienced group, rather 
than one man running to the literature and finding a method of treatment for 
ameloblastoma. Let him get a group opinion of people who have seen failures 
as well as successes by all methods, and, believe me, everybody who has treated 
ameloblastoma in any numbers has had failures with any method, radical or 
conservative. Before I get into more detail, I would like to think that Dr. 
Parker who spoke for conservatism is probably a little more radical than he 
says. He has a gadget there with which he can fix up a patient with free 
handling ; I may be wrong, but I think that he will do a segmental resection of 
the mandible when the proper case comes along and I do not think he is so 
much at variance with me, really. In other words, I think we are pretty much 
agreed. 

I differ with Dr. Levy in regard to radiosensitivity. I think you should 
approach an opinion on the basis of the fact that the ameloblastomas actually 
arise out of the basal-cell layer of the epithelium. I alluded earlier to the striking 
parallelism between the clinical course of ameloblastoma and that of basal-cell 
carcinoma. These tumors arise from the basal-cell layer and, indeed, used to 
be called intraosseous basal-cell epithelioma. Others have called them adaman- 
tine epitheliomas. Having arisen from that source, you might expect to find 
the same radiosensitivity as in basal-cell carcinoma. Basal-cell carcinomas are 
radiosensitive but they are not particularly so. They take anywhere from 3,000 
to 5,000 r. to eure. However, radio-osteonecrosis takes place at about 5,000 to 
5,500 r., and with 6,000 r. you can probably necrose any bone in the body. There 
is some difference in the type of radiation used. Low voltage is more necrosing 
than high voltage, but 4,500 r. is very close to the osteonecrosis level. Therefore, 
I am dubious of the value of radiation in this disease. I know that it is too 
risky so far as I am concerned. 

Finally, I should like to repeat what I said before: I think that any recur- 
rence is a failure. It is true that some patients have gone along and have been 
comfortable and retained their mandibles after curettage. However, if you 
weigh that against the effectiveness of a primary excision with a replacement 
that functions well, and permanent freedom from disease and freedom from 
worry about recurrence, I think that resection offers the patient the better prog- 
nosis. I know that curettage has been fairly common in the past and perhaps 
it is never going to be discarded completely, but I think that modern methods 
have made it obsolete. Formerly, it was necessary to think of conservative 
operation, whether recurrence occurred or not, as more radical surgery and 
bone grafting presented too great a risk of infection and even death. Today you 
can perform surgery without a high mortality rate. I think that you should be 
thinking seriously about doing something a little more definitive if possible. 
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The unfortunate thing is that nobody has enough cases to prove this. Reeur- 
renees are so long in coming that no one has accumulated a large enough series. 
If I eould look you right in the eye and guarantee cures with complete segmental 
resection of the mandible, I would be even more dogmatic. This treatment has 
not been practiced long enough to offer a guarantee that such cases will not 
follow a course something like the curetted ones. However, on the basis of good 
surgical principles and basic science and the advancement of the art of surgery, 
[ think that the time has come when we should be more radical. Recurrences 
are failures, regardless of whether or not they take fifteen years to recur. 
Every recurrence subjects the patient to real danger of metastasis or extensive 
recurrence which cannot be cured locally. 
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GUMMA OF THE HARD PALATE, WITH PERFORATION 
Report of a Case 
RayMonp F. HursscH, COMMANDER (DC) USN 


MAN 33 years of age was admitted on Nov. 4, 1953, to the dermatology 

and syphilology service of this hospital with the diagnosis of tertiary 
syphilis. He complained of the persistence of a draining granulomatous mass 
in his hard palate, cramping of his calves on walking, and frequent frontal 
headaches. He had a history of primary syphilis in 1944, which was treated 
in 1945 with penicillin. Presumably, syphilitic lesions appeared on his arms 
and legs in 1947 and 1948 and were left untreated. In 1952 he was diagnosed 
as having tertiary syphilis involving the nasal septum and alae of the nose, and 
was treated with penicillin. Upon admission to this hospital, his Kahn test 
was | plus and repeated spinal fluids were negative. A biopsy of the mass in 
the hard palate was diagnosed as a gumma (Fig. 1). He received a total of 6 
million units of procaine penicillin (300,000 units twice a day). On Dee. 11, 
1953, his general physical condition was improved and placed no limitation on 
his physical activity, so he was discharged and advised to return as an out- 
patient in the oral surgery and otolaryngology clinics for periodic examina- 
tions of his nose and hard palate. 

On Jan. 8, 1954, he was readmitted because a sequestrum had developed at 
the site of the palatal lesion (Figs. 2 and 3). This apparently was due to a 
chronic syphilitic osteomyelitis of the hard palate. The bacterial studies from the 
draining lesion of the palate at this time revealed the presence of alpha hemo- 
lytic streptococcus and nonhemolytie Staphylococcus aureus. The cardiovascu- 
lar studies were within normal limits and no peripheral vascular or orthopedic 
diseases of the legs were noted. He was given a repeat course of penicillin, 
totaling 9.9 million units over a sixteen-day period. During this same time, 
he was given courses of potassium iodide and bismuth subsalicylate. 

On March 30, 1954, he was transferred to the oral surgery service. At this 
time, he was receiving 500 mg. of Terramycin every six hours. He also was 
taking hexavitamins and thiamine hydrochloride. On April 1, 1954, under 
local anesthesia, a sequestrectomy in the hard palate was performed. An iodo- 
form gauze dressing was maintained in the fistulus tract until there was no 
evidence of residual infection or sequestration. The perforation of the bony 
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Fig. 1. 


Fig. 2. 


Fig. 1.—Gumma of the hard palate. 
Fig. 2.—Sequestrum in hard palate due to syphilitic osteomyelitis. 


Fig. 3.—Occlusal roentgenogram of hard palate showing syphilitic osteomyelitis. 





Fig. 4.—Perforation of the hard palate after sequestrectomy. 


Fig. 5.—Occlusal roentgenogram showing piotinems foil covering the perforation in the hard 
palate. 


Fig. 6.—Completely healed palate, three months postoperative. 
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palate, which persisted, measured 1.0 by 1.5 em. and established direct com- 

1unieation with the nasal cavity (Fig. 4). On May 7, 1954, under local 2 
per cent lidocaine hydrochloride anesthesia, two relaxing incisions, 3 em. in 
length, were made in the palatal mucosa lateral to the fistula. The muco- 
periosteum was elevated to form a bipedicle flap with the fistula in the center. 
he fistulous tract was excised completely. A 1.0 by 1.5 inch piece of platinum 
foil, 0.0125 inch thick, was tucked under the flap and burnished over the bony 
opening in the palate. The margins of the opening in the center of the bipedi- 
cle flap were then approximated with 0000 black silk (Fig. 5). A pressure 
stent of iodoform gauze was placed over the entire hard palate and held in 
position with interdental wiring for three days. The wound healed by first 
intention. 

About one month postoperatively, a fistulous tract developed in the relax- 
ing incision on the left side, exposing the edge of the platinum foil. On June 
15, 1954, under local anesthesia, the mucoperiosteal edges of this tract were 
freshened and the flap in this area was relaxed by undermining to the gingi- 
vae. 

The wound was sutured with 0000 black silk. The healing was uneventful. 
The entire mucoperiosteum of the palate is now intact and completely covers 
the naso-oral fistula (Fig. 6). The patient had gained 46 pounds since his first 
admission, and at the time of his discharge from the hospital he had no com- 


plaints. 
Comment 


The platinum foil was used to give support to both the mucoperiosteal 
flap and the granulation tissue that formed on the bony side. It also was used 
to prevent air and fluids from passing through the wound. 





CENTRAL OSTEOMA OF THE MANDIBLE 


A. D. Hircutn, M.D.S., F.D.S.R.C.S.(Ep.), anp J. W. Waite, 
L.D.S.R.C.S.(ENG.), DUNDEE, SCOTLAND 


Introduction 


O LESS an authority than Stones' has written, ‘‘Osteoma of the jaw is 

rare and may occur as a peripheral and very rarely as a central tumour.”’ 
Only a few instances of the latter have been reported in the literature. Two 
of these, reported by Tratman,* * occurred in Chinese patients, aged 15 and 
28 years, respectively ; both concerned the lower left first molar region. Only 
in the latter case did the patient complain of pain and tenderness, ‘‘which 
might have been due to pressure on the mental branch of the 5th Nerve.’” 
Thoma® has pointed out that a central osteoma is more radiopaque than the 
surrounding bone and has a surrounding dark line, indicating encapsulation. 


Case Report 


The patient, a 47-year-old German man, an ex-prisoner of war, attended the oral 
surgery department of the Dundee Dental Hospital on Feb. 23, 1953, having been referred 
to us by his medical advisor. 

He complained of a sharp pain in the lower right molar region. This pain had first 
been experienced three days previously and, although it was never completely absent at 
any time, it intermittently varied in its intensity. The right side of the lower lip was 
anesthetic and the pain, which was worse at night, radiated over the entire right side of 
his face. Some relief was obtained for short periods by taking Tabs codeine compound. 

Sixteen years previously, the patient sustained an injury from falling off his bicycle 
in Germany. This, he stated, was followed by anesthesia of the whole right side of the 
face and sensation slowly returned during the following six months. In 1941, the teeth 
in the 765] area were extracted by a German army dentist; the sockets bled for one 
week, after which an ‘‘abscess’’ appeared extraorally at the right angle of the mandible. 

On examination in February, 1953, there was no facial asymmetry, but a subman- 
dibular lymphadenitis was present on the right side. Intraoral examination revealed 
a slight swelling in the buccal suleus of the 7654| region which, on palpation, was 
tender and hard in consistency. 

The lateral oblique radiographs (Fig. 1) revealed a densely calcified mass surrounded 
by a radiolucent line resembling a periodontal shadow and lying in-close relationship to 
the inferior dental canal. In the intraoral film, a definite surrounding lamina dura could 
be seen (Fig. 2). This suggested the possibility of the case being one of complex com- 
posite odontoma complicated by infection. 

Following a course of parenteral penicillin, the tenderness and pain became less, but 
the right side of the lower lip remained partly anesthetic. The submandibular lymphadeni- 


tis resolved and, intraorally, over the hard swelling in the buccal suleus of the 76| region, 
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sinus appeared, together with a sore area at the lower border of the mandible. It seemed 
robable that the course of parenteral penicillin had either prevented or controlled, in its 
arly stage, a serious bone infection. It was decided, therefore, to refrain from operative 
tervention until the patient had been free from inflammatory symptoms for twelve 
onths, during which time sensation partly returned to the right side of the lower lip. 
At operation, with a penicillin screen, under endotracheal anesthesia, the area was 
xposed through an intraoral incision in the right lower molar region, A large window and 
rough were made with surgical burs completely around the calcific body which was very 


tight lateral oblique radiograph showing calcified mass near mandibular canal. 


Fig. 2.—Intraoral radiograph showing shadow of capsule and lamina dura. 


much harder in consistency than the surrounding bone structure. The mass was elevated 
and a small remaining fragment, lying on the canal, was removed with a large bur and the 
Specimens were sent for biopsy. After simple débridement, the wound was. sutured. 

A ground section (Fig. 3) showed that the specimen was of uniform consistency and 
composed almost entirely of well-defined, compact bone with an irregular arrangement of 
its lamellae, suggestive of a compact osteoma. In parts, portions of the fibrous capsule 
remained and only at one side of the specimen was there evidence of Haversian canals, 
with no real Haversian systems. No dental tissues were present. 
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After operation, recovery was uneventful. The wound healed by first intention, and 
further radiographs (Fig. 4) showed that the mass had been completely removed, but the 
whole width of the canal was completely involved. The patient did not experience any 
pain and the right side of the lower lip was still anesthetic. Slowly over the ensuing six 
months, however, sensation returned with a complete absence of other symptoms. 


, 


Fig. 4.—A right lateral oblique radiograph of the immediate postoperative result. 


Discussion 


The possibilities that, on the one hand, this might be a case of ossifying 
hematoma following trauma and, on the other, that the area of sclerosis might 





CENTRAL OSTEOMA OF MANDIBLE 697 


be due to repair following resorption caused by infection of odontogenic 
vrigin cannot be ignored. In these conditions, however, one would expect to 
find in the radiographs a ragged outline to the sclerosed area merging into the 
normal bone, as described by Thoma,‘ and the absence of a capsule. 

Certainly, in the extraoral radiograph the demarcation between the 
sclerosed area and normal bone was not absolutely clear and the area was not 
spheroidal in shape. Nevertheless, in the intraoral film a clear, radioparent 
line with a surrounding lamina dura was apparent, which had even suggested 
a tentative preoperative diagnosis of complex composite odontoma. Further- 
more, portions of capsule were adherent to the parts of the specimen on its 
removal. A diagnosis of central osteoma of the mandible seems reasonable, 
therefore, and it is possible that prior to the onset of inflammatory complica- 
tions an even more clear and defined radiological picture would have been 
presented. Such an osteoma may well have been a predisposing cause of the 
bone infection that was treated while the patient was in the German army in 
1941, and which may have remained latent until its exacerbation caused his 
reference to us. 

There may have been some pressure on the mandibular nerve in its canal 
in addition to its involvement in the inflammatory process, as the partial an- 
esthesia persisted long after the infection had been controlled with parenteral 
penicillin. Nevertheless, it is obvious that this was only controlled by the 
antibiotie and that a residual osteitis must have persisted. 


Summary 


A case of compact central osteoma lying in close relationship to the in- 
ferior dental canal in the right mandibular region, with a history of lip anes- 
thesia, is deseribed. 
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GRANULAR CELL MYOBLASTOMA 
Report of Case in Newborn 


JoHN E. Peasants, D.D.S.,* anp Epwarp C. Hinps, B.A., D.D.S., M.D.,** 
Houston, TEXAs 


UMORS composed of immature skeletal muscle elements have been variously 

described as myoblastic myoma, myoblastoma, granular cell myoblastoma, 
and rhabdomyoma. 

In our experience, this tumor is exceedingly rare. After reviewing the 
literature, however, we discovered that it is not such a rare tumor, but that 
it is comparatively rare in the newborn. We were able to find reports of 257 
eases. Of these cases, only twelve occurred in the newborn. It is interesting to 
note that all the latter were found in the oral cavity and that nine of the 
twelve, or 75 per cent, involved the gingiva of the maxilla, while the other 
three occurred in the mandible. 

Credit for the first clear description of these tumors is generally given to 
Abrikossoff,| who reported five cases in 1926. He described the tumors and 
called them myoblastic myoma. Weber,? in 1854, however, had reported a case 
of hypertrophy of the tongue in a 21-year-old male patient who developed new 
growths after excision of the portions protruding beyond the teeth. The new 
growths presented microscopic features identical with the tumor now known 
as myoblastoma. Other earlier reports of identical lesions were made by 
Heurtaux’ in 1881, Pendl* in 1897, and Moscheowitz® in 1922. 

There has been much discussion as to the nature of these tumors. The 
original concept of Abrikossoff was that they arose from neighboring striated 
muscle elements following degeneration, trauma, or inflammation. Five addi- 
tional reports by Klinge® in 1928 changed the concept by showing that similar 
tumors arose in situations in which striated muscle was not ordinarily present. 
Abrikossoff’? subsequently agreed that, by dysontogenetic inclusions of primitive 
myoblasts in various situations, these tumors might arise anywhere. Karsner® 
states they arise wherever skeletal muscle exists and especially in the tongue, 
lip, mouth, and neck. Fust and Custer® maintain that when the tumor is found 
in other than skeletal muscle, it should be called granular cell neurofibroma. 
Some authorities consider the granular cell myoblastoma as a true neoplasm 
composed of immature proliferating skeletal muscle cells (myoblasts), while 
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others claim that it is a degenerative process and they interpret the cells as 
musele fibers undergoing necrobiotic changes. In 1950, Pearse*® advanced the 
theory that these tumors are lipoid-containing, granular cell fibroblastomas, and 
he regards the enlargement and infiltrative quality as due to a centrifugal spread 
of the granular cell change in fibroblasts. 

These lesions have been reported in all parts of the body and in all ages 
and are most frequently found in adult life. Clinically, the lesions are similar 
regardless of what part of the anatomy they form in. They usually occur as 
small, firm, 1 em. to 2 em. nodules that may be polypoid or sessile, are nontender, 
and inerease in size very slowly. The overlying epithelium is usually intact, 
but in some instances it does become ulcerated. 

From all available literature, it appears that they are benign lesions; 
however, Ackerman™ describes two separate granular cell myoblastomas, one 
benign and the other malignant. He also states that, as far as is known, no 
cases are recorded in which there has been a transition between the benign and 
malignant forms. Crane and Tremblay’? feel that if they are malignant and 
metastasize they are not granular cell myoblastomas, but rhabdomyosarcomas. 

The treatment for these tumors is local excision, which should effect a 
complete eure. Horn and Stout** warn of the possibilities of recurrence if they 


are incompletely removed. 
Case Report 


History—A white, 4-day-old female infant was seen in the nursery of the hospital 
with a firm, polypoid mass on the upper left gingiva. It measured 2 em. in its greatest 


Fig. 1. 


diameter, and had been present since birth. It appeared to have a pedicle of approximately 
0.5 cm. It apparently was nontender, was not inflamed, and the overlying epithelium was 
not ulcerated. It did not interfere with the feeding of the infant. A photograph (Fig. 1) 
and a biopsy were obtained. The biopsy report was granular cell myoblastoma. A photo- 
micrograph of the tumor is shown in Fig. 2. A postoperative photograph is shown in Fig. 3. 

Operation.—The patient was prepared and draped in the usual manner, and an 
elliptical incision was made around the margin of the tumor which measured 2 by 2 em. 
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The tumor was completely excised with adequate margins of normal tissue around the 


specimen. The periosteum or maxillary bone was not disturbed. Three hemostatic type 
sutures of 0000 black silk were placed to control the hemorrhage. The patient left the 


operating room in good condition. 
Summary 


1. The granular cell myoblastoma is a comparatively rare tumor in the 
newborn ; however, all cases reported in the newborn have been in the oral cavity, 
and 75 per cent of these have been on the maxillary gingiva. 

2. The histogenesis and pathogenesis of this tumor are uncertain. 

3. It is generally agreed that the granular cell myoblastoma is a benign 
lesion and loeal excision will effect a complete cure; however, it tends to recur 


if incompletely removed. 
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CHRONIC OSTEOMYELITIS 
Treatment and Cure 
Martin FEINGOLD, B.S., D.D.S., Huntineron, N. Y. 


N THIS day of antibiotic and chemotherapy, the incidence of osteomyelitis 
in dentistry has been reduced markedly. If the causative organism can be 
isolated, identified, and subjected to sensitivity tests to the various antibiotic 
and chemotherapeutic drugs, and if proper surgery can be performed, the term 
osteomyelitis will no longer fill the dentist with the dread that it did years ago. 
The following case is presented to illustrate the diagnosis, treatment, and 
cure of a case of chronic osteomyelitis of at least four years’ duration. 


Case Report 
J. L., a well-developed white man, 53 years of age, was referred to this office on Dee. 7, 


1953. 


According to the history obtained from the referring dentist and patient, all the remain- 
ing teeth were extracted under local anesthesia about four years previously. 


About two months 


later, he had a full denture inserted. 


Fig. 1—Dec. 7, 1953. Roentgenogram showing sequestrum containing retained root. Note 
retained root posterior to the sequestrum. 

There weeks previously, the patient had gone to his dentist with a complaint that he 

could not wear his lower denture because of pain and swelling in the left mandibular region. 

There was marked submaxillary adenopathy. Intraorally, just buccal to the crest of the ridge 
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the left mandibular first molar region, there was a small opening from which a purulent 
aterial was exuding. The region was slightly fluctuant. The patient was prescribed 250 
Aureomycin in capsule form every six hours, hot saline mouthwashes, and a soft diet. 

le was told to return to the dentist’s office in two days. Two days later when the patient 
turned, an incision and drainage procedure was performed; no pus was encountered. No 
The patient was continued on the previous regimen until referred 


ilture was taken. 
to my office two and one-half weeks later, on Dee. 7, 1953. 


Fig. 2. 


Fig 3. 


Fig. 2.—Dec. 12, 1953. Post-operative 1oentgenogram showing removal of the sequestrum 
and the retained root. 
Fig. 3.—May 15, 1954. Roentgenogram showing regeneration of bone. 


When first seen at my office, the patient appeared to be in some distress. His past 
history was essentially negative except for his infrequent attacks of epilepsy, the last 
seizure of which had occurred one week previously. The family history was negative. 
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On examination, the findings were much the same as described previously by the 
dentist. Temperature was 101° F., orally. A lateral jaw and intraoral dental roentgeno 
gram of the left side revealed a sequestrum, about 1.5 by 1 em, in size, on the crest of the 
ridge in the first molar area, Within this sequestrum was a retained root. The sequestrui 
was circumscribed by a well-defined radiolucent border. Another retained root was ol 
served posterior to the sequestrum (Fig. 1). The preoperative impression was that of 
“chronic osteomyelitis with an acute exacerbation.” 

An incision was made at the site of fluctuation under topical ethyl chloride anesthesia. 
A purulent material was evacuated and a smear was taken. An iodoform drain was in 
serted. The following treatment was prescribed: 250 mg. Aureomycin every six hours, 
and a hot saline mouthwash. He was referred to his physician for control of his epilepsy. 

The laboratory reports were as follows: Urine—color, amber; appearance, cloudy; re- 
action, acid; specific gravity, 1.012; negative for sugar and albumin. Microscopic—occasional 
white blood cells and amorphous urates. Blood—hemoglobin, 15.1 per cent; color index, 1.08; 
erythrocytes, 4,530,000; W.B.C., 7,500; polymorphonuclears, 87 per cent; lymphocytes, 25 per 
cent; monocytes, 5 per cent; eosinophils, 2 per cent; basophils, 1 per cent; platelets, 528,000. 
There was marked anisocytosis of the erythrocytes. 

A culture of the smear taken revealed pneumococcus, Micrococcus catarrhalis, and 
Staphylococcus albus. The latter were considered nonpathogenic because of a negative coagula- 
tion test. The bacteria were all sensitive to Furadantin and Aureomycin. The patient was 
seen on December 8 and 10. There were no complaints; each time the drain was changed. 

On December 12, under inferior alveolar block anesthesia with Xylocaine 2 per cent and 
epinephrine 1-:100,000, an incision was made over the crest of the ridge in the left mandible 
from the third molar to the cuspid region. The mucoperiosteum was reflected and access was 
made to the sequestrum, which was removed. The small retained root distal to the sequestrum 
was also removed. The mucoperiosteal flap was replaced and sutured in position with inter- 
rupted silk sutures. A rubber dam drain was inserted and sutured to the lip of the incision. 
The patient was told to continue Aureomycin and hot saline mouthwashes. Emperin compound 
with codeine, .015, was prescribed for pain. A postoperative lateral plate was taken (Fig. 2). 

The patient was seen on December 14 and 17, when the sutures were removed, and the 
patient was instructed to take Aureomycin for another week. He was asked to return each 
month for examination. The last x-ray picture, taken on May 15, 1954, revealed regeneration 
of bone at the site of surgery (Fig. 3). Finally, the patient was referred back to his dentist 
for dentures. 


Pathologic Examination.—The specimen consists of an irregular, hard, bony tissue, 
1.2 cm. in diameter, and several smaller, soft, light brown structures up to 0.5 em. in 
diameter. Sections show bony trabeculae, portions of which are destroyed and replaced 
by small, round cells and polynuclear leukocytes. Other areas show newly formed blood 
vessels, with adjacent round cells and fibroblasts. 


Diagnosis.— Active chronic osteomyelitis and granulation tissue. 


Conclusion 


A case is presented to indicate the treatment of chronic osteomyelitis. 
With identification of the organism and the use of the proper antibiotic com- 
bined with surgery, the patient was cured of what could have been a dreaded 
disease. We are fortunate, indeed, in having such miracle drugs at our disposal, 
but their use must be combined with drainage of pus and sequestrectomy. 


17 CARVER ST. 
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Report of a Case 


ALBERT L. GALLATIN, D.D.S., Lona Istanp, N. Y. 


MAN aged 38 years, an American citizen of Viennese descent, was first 
A seen on May 1, 1951. He complained of a lesion on the chin (Fig. 1). 

First noticed as a swelling on the skin, the condition appeared to him as 
a boil. The swelling was not particularly painful, but he used hot poultices 
in an effort to resolve the condition. When he went to his physician, the area 
was laneed but no pus was evacuated. The lesion did not resolve and a derma- 
tologist was then consulted. Silver nitrate, in stick form, was applied twice 
weekly without results. An effort was made to pass an instrument through 
the opening, but the sinus course could not be negotiated. At this point, the 
dermatologist recommended that he consult a dentist to eliminate any oral 
pathology, as a dermal fistula was suspected. 


Fig. 1.—Dermal fistula within “dimple” of chin. 


When first seen on examination, the center of the chin presented a red, 
granulomatous lesion. The patient noticed that occasionally, the lesion would 
discharge a small amount of seropurulent material. Further examination 
showed that the diseased area was noticeably depressed below the level of the 
surrounding skin and proved quite immovable, with strong attachment to the 
underlying tissue. Vitalometrie tests of the lower anterior teeth were negative, 
and radiographs of this region appeared normal. The color of the teeth was 
normal and no restorations were present. 


However, supplementary radiographs showed a suspicious rarefied area 
near the lower left canine. Since the canine responded to the pulp tester and 
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did not have any filling, it did not actually seem involved. On the patient’s 
insistence that every possibility be eliminated before resorting to facial sur- 
gery, it was agreed that the canine should be explored for diagnostic purposes. 
Upon opening into the right canine, an atrophic pulp condition was found. 
The patient did not desire to have the tooth extracted, and endodontic therapy 
was suggested. 


Treatment 


Conventional mechanical removal of debris and intradental therapy was 
the next step undertaken. Since a negative culture was not obtainable with 
P.B.S.C., (Penicillin, Bacitracin, Streptomycin, Caprylate), a mixture of iodo- 
form powder and iodine was sealed in the canal. One month later the fistula 
closed and the canal was properly obturated. Three years later there existed 
only a small depression and sear tissue at the site of the opening. 


Conclusions 


1. Endodontic procedures have important diagnostic value, and in this 
case physician-dentist cooperation saved the patient from unnecessary surgery. 

2. The path of a sinus from an alveolar abscess apparently is determined 
not only by the location of the involved tooth, but by gravity, anatomic vari- 
ations, and certainly by the injudicious use of hot-poultices. 

3. The sinus path travels along the course of least resistance and need not 
be close to the source of infection. 

4. Removal of the entire infected contents of a root canal serves the same 
purpose as extraction of the tooth, except for emphasis on the conservation of 
the normal human dentition. 


6704—110TH Sr. 





Periodontia 


DEPTH OF INCISION IN GINGIVECTOMY* 
JENS WAERHAUG, D.DS., Pu.D.,** MINNEAPOLIS, MINN. 


Survey of the Literature 


INGIVECTOMY means a surgical removal of inflamed gingival tissue 
around a pathologic pocket. The extent to which the tissue should 
be removed is subject, however, to diverging opinions. One group of 
authors® * & 7 % 1% 20 28, 26 maintains that the incision should be made at the bot- 
tom of the pocket. Another group” ™ maintains that the operation should be ex- 
tended to the alveolar crest. Finally, a number of authors” ® 1% 1% 2% 18) 27, 28, 32, 8 
advocate the removal of supposedly inflamed bone. There are comparatively few 
reports on the tissue reaction after gingivectomy.” ** ** 2? Specimens removed 
immediately after gingivectomy by Mann, Crane, and Kaplan’ and by Bernier 
and Kaplan’ showed that all the soft tissue, including the epithelial cuff 
(epithelial attachment), had been removed when the Crane-Kaplan method had 
been used. After observation periods of six to sixteen days, the epithelium 
covering the tooth below the gingival margin was very short (probably 0.2 to 0.5 
mm.), but it inereased in width as the observation period was extended, and after 
three months it may have been as wide as 2.5 mm. Similar observations can be 
made in Lundquist’s’® illustrations. 

According to the theory about the epithelial attachment,*® the bottom of 
the pocket is supposed to lie at its outer border. Consequently, an incision made 
at the bottom should leave the whole “epithelial attachment” intact, as indicated 
in Fig. 1, A, 1. Aeeording to the same theory, the ideal depth of pocket is zero 
or very near to zero, and a complete elimination of the pocket is considered to 
be the ideal result of a gingivectomy. Systematic experimental investigations” 
seem to show, however, that there is no attachment, in the proper sense of the 
word, to be found clinically between the epithelium and the tooth surface, and 
that the bottom of the pocket is to be found at the deepest line of the “epithelial 
attachment.” An ineision made at the bottom of the pocket should, consequently, 
remove the entire “epithelial attachment,” as indicated in Fig. 1, B. It has been 
further maintained®*-** that a normal pocket is a pocket where healthy epithelial 


*This study was supported by a research grant from the Division of Research Grants 
and Fellowships of the National Institutes of Health, United States Public Health Service. 

**Research associate, School of Dentistry, University of Minnesota, Minneapolis, Minne- 
sota, on leave from the Institute of Dental Research, Oslo, Norway. 
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cells lie in close contact with the tooth surface all the way to the gingival margin 
without interjacent subgingival calculus. Such pockets are usually sterile. 
Systematic measurements of the depth of similar healthy pockets in adults 
showed it to be between 1.5 and 2.5 mm. in the majority of cases, being very 
seldom less than 1.0 mm. From this, the conclusion was drawn that a pocket 
of less than 1.0 mm. can hardly exist for any length of time without being deep- 
ened, and that a pocket depth of 1.0 to 3.0 mm. must be considered to be within 
the range of normaley. Consequently, the use of the word ‘‘pocket”’ in this 
article implies that the epithelial cuff lies in close apposition to the tooth. 


Fig. 1.—A, Incisions made at the bottom of the clinical pocket as they are thought to 
lie according to the theory about (1) the epithelial attachment and (2) the epithelial cuff. 
B, Incision as it was found to lie in this experiment. C, Healing with zero depth of pocket 
as it, in ideal cases, is supposed to be after gingivectomy. D and E, Two possibilities for 
re-formation of pockets after gingivectomy, carried out as delineated in B. D, Upgrowth of 
soft tissue from the line of incision. 2H, Downgrowth of epithelium from the line of incision. 


Normally there is no space present between these two structures; yet a probe 
can be passed between the tooth and the gingival cuff, thus justifying in 


clinical language the use of the word ‘‘pocket.’’ 


Statement of Problem 


As may be seen from the survey of the literature, there is disagreement 
(1) as to where the incision should be made in relation to the bottom of the 
pocket and the alveolar bone, (2) as to where the bottom of the pocket is 
situated in relation to the ‘‘epithelial attachment,’’ and (3) as to what is the 
ideal depth of pocket. 

The problems to be elucidated in the following experiments are: (1) 
Whether an incision made at the bottom of the pocket according to one of 
the recognized methods in gingivectomy will be found at the outer line of the 
‘epithelial attachment,’’ as indicated in Fig. 1, A, 1 or at the inner line, as 
indicated in Fig. 1, A, 2. (2) In ease the incision is found at the inner line of the 
“epithelial attachment” (Fig. 1, B), whether a pocket depth of zero will be main- 
tained, as indicated in Fig. 1, C, or whether a pocket of some depth will reappear 
after some time. (3) In case a new pocket is formed, whether this pocket is 
formed as a proliferation of soft tissue along the crown surface with maintenance 
of the bottom of the pocket at the line of incision, as indicated in Fig. 1, D, or 
whether it is formed as a downgrowth of epithelium and a deepening of the 
pocket along the root surface, as indicated in Fig. 1, E. These are important 
problems which the practitioner has to consider when deciding on the depth 


of incision in gingivectomy. 
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Material and Method 

Twenty-two teeth in two young dogs with healthy gingivae were used for 
the experiment. Young animals were chosen in order to make sure that no 
lowngrowth of epithelium along the root surface apical to the cemento- 
enamel junction had occurred. This was of importance because it was neces- 
sary to have a fixed landmark, easy to determine in the histologic section, 
ndieating the site of the deepest point of the epithelial cuff at the time the 
peration was performed. On sixteen of the teeth, the operation was carried 
out only on the buceal side, the lingual part being kept as control. On the 
remaining six teeth, the lingual side also was operated upon. The bottom of 
the pocket was marked with a pocket-marking forceps’ which was inserted 
with a foree of about 50 grams. With a sharp knife, an incision was made at 
the bottom of the pocket, and all the soft tissue above this line was carefully 
dissected away. The inclination of the section in relation to the tooth is indi- 
cated in Fig. 1, A. The pointed end of the knife was pressed very hard against 
the tooth surface at the bottom of the pocket in order to leave a furrow show- 
ing to what point the tissue had been removed. When the bleeding had stopped, 
a surgical pack retained in silver splints was applied on fourteen of the teeth. 
The pack was removed after fourteen days. No pack was applied on the remain- 
ing eight teeth. However, these teeth were given a daily brushing with a soft 
nylon brush from the first day after the operation. After the removal of the 
pack on the fourteenth day, those teeth also were brushed. The brushing was 
discontinued after about seven weeks, as the dogs, because of lack of room, had 
to be moved out to the country until the end of the experimental period. The 
observation period was 94 days in Dog 13 and 208 days in Dog 11. After de- 
capitation in Nembutal narcosis, the jaws were taken out with the greatest care, 
fixed in 10 per cent Formalin, decalcified in 5 per cent nitrie acid, and embedded 
in celloidin. The specimens were sectioned buccolingually and stained with 
hematoxylin and eosin, and in some eases with a tissue Gram stain. Serial sec- 
tions were made from the whole buccal and lingual surfaces, and from these 
every tenth section was picked out for examination and measuring. Some of the 

most important data are tabulated in Table I. 


Observations 


Clinical observations showed that the epithelization was nearly complete 
when the pack was removed on the fourteenth day, and after another ten days 
no bleeding was observed during the brushing. On the eight teeth on which no 
pack had been applied, the brushing caused some bleeding during the first week. 
It then gradually decreased and disappeared after two to three weeks. After 
seven weeks, during which period the teeth were brushed daily, the gum was 
firm and looked healthy on both sides. During the first two weeks after the 
operation, the pocket depth was zero or very near to zero. After that period 
new pockets gradually developed, and after seven weeks they were about 0.5 
mm. deep. At the end of the observation period, the depth of the pockets had 





*yojou MOleq yeyood 
jo Suruedsep ON ‘29 ‘apPoIgno [eBJUap YPM YRJUOD VsSO]O UI 219U9301 “O'm “yno peyeuyide ~euION ‘fag ‘uoMounf jeureusojUetID 
MO[eq Uses sf oJtuUy Aq ape YOJON ‘JoHooOd Jo WIOz}0q je pasioxe uN ‘sAep PG ‘POfiod UOT}BAIESGO *L 


LID *&t 30q—s ‘31a 
Sea ps PPR 
ee Oe] 
NS Cy 
BS 
pe ff 
: ’ 


S 
re 
< 
i 
a 
= 
=“ 
= 
N 
A 
—_ 
ar) 





DEPTH OF 


TABLE I. 


INCISION 


IN GINGIVECTOMY 


MAIN Data From Dogs 11 AND 13* 








POCKET | 

DEEPENING 
(MILLI- 
METERS ) 


| 
| GROWTH OF 


DOWN- 


CALCULUS 
BELOW 
GINGIVAL 
MARGIN 
( MILLI- 


POCKET 

DEPTH 

( MILLI- 
METERS ) 








POCKET 


DEPTH ON 


CONTROL 
SIDE 
(MILLI- 
METERS ) 





TOOTH | SURFACE 
UR 7 B 0.2 
IR 6 B 0.1 
con R P 


METERS ) 
0.7 
0.5 
0.5 
0.7 
0.8 
0.4 
0.4 
0.3 
0.2 
0.0 








1.1 


=~ os 
—a—) 


T 

{ 

B 
B 
UR 6 B 
| 

T 





B 
L 
B 

L 


a pack 


J 


essse 
—wopwbot 


1] SSH ik & in We bo bv & 


w 
a 





| 
| 
Solclo 


io to im Sr bo ~2 bo Go| bo 


| 





B 
B 
B 
B 
B 
B 
B 
B 
B 


oo 
2 ED et et] ee 


w 


Ube be Hiv S 
tat ad 


ol ell ell ell eel all ell one Bed aed ee 
oo 


—— 
Feet et et et Set | 


Cow 


Box gingivectomy 
pack for 14 
days 


Section spoiled 
0.2 1 

0.0 ] 

0.2 l 

0.4 ] 

0.9 1 
| 

1 

1 

l. 


ie OH 


0.2 
0.4 
0.2 

0.40 1.1 


*The observation period for Dog 11 was 216 days; for Dog 13, 94 days. Every tenth 
section was measured and the figures in Table I represent the mean of these measurements. 


0.0 
0.0 
0.97 





+ | > “3 be So En tribe & 





inereased further, and rather large amounts of calculus and soft deposits could 
be seen above the gingival margin, which was thickened. There was some bleed- 
ing when pressure was applied to the gum. 

Histologic observations showed a wide variation in the tissue response. Five 
photomicrographs showing rather typical pictures of these variations will be 
shown. Fig. 2 represents one of the favorable cases. The notch made by the 
end of the knife during the operation can be seen both in the general view and 
in the higher magnification to the left, thus demonstrating to what extent the 
tissue had been removed. The entire gingival margin has been rebuilt, and a 
perfectly normal epithelial cuff joins the tooth surface from the deepest point of 
the notch nearly to the gingival margin, where some plaque is present. Just be- 
low the plaque, the cells of the epithelial cuff show some degeneration (see higher 
magnification to the right). There is a heavy round-cell infiltration in the 
marginal third of the gingiva. In the cervical two-thirds, the infiltration is 
slight and it is practically absent at the deepest point of the epithelial cuff. The 
pattern of the connective tissue is normal as compared with the untreated side. 
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The main difference observed in Fig. 3 is that the caleulus is found deeper 
below the gingival margin. Bacterial staining of the calculus showed it to 
contain a concentrated mat of microorganisms all the way to the surface. The 
epithelial cells bordering directly upon the calculus are degenerated and show 


rete pegs. In the connective tissue there is massive round-cell infiltration which 


stretches out to a little beyond the deepest point of the epithelial cuff. The 
epithelial cuff ends at the deepest point of the notch, which is found just below 


Fig. 5.—Dog 11, U. R. 7. Observation period, 216 days. Layer of bacterial plaque, 0.02 
mm. thick, in contact with soft tissue to a little below notch. Thickening of pocket epithelium 
and inflammation in connective tissue. Inflammatory foci, INF, reach below deepest line of 


epithelial cuff. HM, Enamel matrix. 


the cementoenamel junction. Two of the poor results are illustrated in Figs. 4 
and 5. There are extensive formation of plaque and/or calculus below the 
gingival margin and downgrowth of epithelium below the cernentoenamel junc- 
tion. Between the plaque and the degenerated epithelial cells there is a large 
number of polymorphonuclear leukocytes, and in the connective tissue inflam- 
matory foci are seen to reach to a little below the deepest line of the epithelial 
cuff. 

In one case, where the notch had been made some distance below the 
cementoenamel junction, reattachment was obtained (Fig. 6). The same illus- 
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ration also demonstrates a complete re-formation of the removed gum margin 
and a complete readaptation of the epithelial cuff to the denuded enamel sur- 


race. 

In all the sections, the notch made by the knife at the bottom of the clinical 
,oeket during operation could be observed in the sections. In some cases these 
otehes could be found exactly at the cementoenamel junction, as in Figs, 3 
nd 5, or oeceasionally at a certain distance below it, as in Figs. 2, 4, and 6. 


: Fig. 6.—Dog 11, U. L. 6. Reattachment between notch and cementoenamel junction, 
CEJ. Approximately normal epithelial cuff from CEJ to gingival margin. Inflammation in 
connective tissue does not reach below deepest line of epithelial cuff. 


No photomicrograph is to be shown from the lingual surfaces which were 
kept as control. On this side, a healthy epithelial cuff consistently joined the 
enamel from the gingival margin to the cementoenamel junction. There was 
no subgingival caleulus and no downgrowth of epithelium below the cemento- 
enamel junction. 

In Table I, where the results are summarized, it may be seen that the 
average pocket deepening below the notch in the histologic sections of the 
seventeen pockets where surgical pack had been applied was 0.27 mm., as com- 
pared with 0.21 mm. on the four teeth where no pack had been used. The 
depth of penetration of subgingival calculus below the gingival margin was 
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about the same under the two different experimental conditions. The average 
pocket depth, as measured in the histologic slides, on the experimental side was 
1.4 mm. as compared with 1.1 mm. on the control side. 


Discussion 


A striking observation in this experiment was that the notches made by 
the knife during the gingivectomy were found either at the cementoename! 
junction or occasionally a little below it. This means that an incision made 
at the bottom of the clinical pocket, with the aforementioned technique, nearly 
always will remove the entire epithelial attachment and not leave it un- 
touched, as has been maintained. A curettement of 0.5 to 1.0 mm. below the 
bottom of the pocket in order to remove the epithelial attachment to attain 
reattachment** will mean, therefore, the sacrificing of healthy periodontal 
membrane. If some reattachment may be expected in exceptional cases (Fig. 
6), it is unlikely that this will be equivalent to the deepening of the pocket 
caused during the operation. An extension of the gingivectomy to the alveolar 
crest or even beyond it, therefore, must necessarily lead to a more apical situa- 
tion of the bottom of the pocket than before the operation. 

Moreover, this experiment shows that zero depth of pocket, as theoretically 
deseribed in Fig. 1, C, cannot exist for any length of time. Some unknown 
growth stimulant seems to determine that the gum must cover the tooth to a cer- 
tain width coronally to the outer periodontal fibers. This unattached soft tissue 
cuff can develop, under favorable circumstances, as a proliferation of the soft 
tissue along the tooth from the line of incision, as in Figs. 2 and 6. The main 
condition for the formation of a normal epithelial cuff in direct contact with the 
tooth surface seems to be that the latter is kept absolutely clean. If plaque is 
formed on the tooth surface before the soft tissue has been able to cover it, the 
epithelium will, on further proliferation upward, join the plaque, as has been 
the ease in Figs. 3, 4, and 5. This plaque, the outer layer of which mainly 
contains bacteria, will cause a severe inflammation which breaks down the outer 
periodontal fibers so that the epithelium ean grow downward, as has been the 
case in Figs. 4 and 5. 

It is remarkable, therefore, that after the gingivectomy the pockets have 
been re-formed to normal depth (somewhat deeper on the buceal side than on 
the lingual side, Table I), regardless of whether they have been formed as an 
upgrowth of soft tissue along the tooth from the line of incision or as a down- 
growth of epithelium from the same line. This observation seems to indicate 
that the entire pocket should not be excised during an ordinary gingivectomy. 
Measurements have shown’ that the normal depth of clinically healthy pockets 
in man is to be found between 1.0 and 3.0 mm. This seems to allow the pre- 
sumption that a gingivectomy should not be carried out further than to about 
1.0 mm. from the bottom of the clinical pocket. If such a pocket is kept 
absolutely clean after the operation, there is reason to believe that a new and 
healthy epithelial cuff should be re-formed without any further deepening of 
the pocket below the level which existed at the time of operation. According 
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to this line of thought, the aim of a gingivectomy should not be a complete 
eradication of elinieal pockets, as this procedure may lead to further destruc- 
tion of healthy periodontal membrane during the formation of the new 
pockets. The primary aim should be a reduction of the pockets to such a 
depth that effective removal of subgingival calculus can be done. The com- 
plete removal of subgingival caleulus seems to be the prerequisite for the 
establishment of a healthy, sterile pocket.**** This may be done easily in a 
pocket of 1.5 to 2.5 mm., but it may be more or less impossible in pockets deeper 
than 5 mm. 

The pocket deepening on the six teeth where surgical pack had been 
applied was, on an average, 0.27 mm., as compared with 0.21 mm. on the teeth 
where no pack had been used. Consequently, the application of a surgical 
pack does not seem to influence the final result of healing in any direction. 

The result of this “gingiveetomy” undertaken on healthy pockets in healthy 
dogs cannot, without reservations, be claimed to be valid for gingivectomy of 
pathologie pockets in man. However, there is no reason to believe that there 
should exist a difference between the strengths of the ‘‘epithelial attachment”’ 
in dog and in man. Therefore, the preceding observations concerning the 
depth of incision in relation to the ‘‘epithelial attachment’’ must be expected 
to be valid also for man. Formation of subgingival calculus is seldom found 
in young dogs, but it is found often in man. For that reason also, a post- 
operative formation of subgingival calculus must be expected in man. 

This simple experiment seems to indicate that earlier techniques in 


gingivectomy have been unnecessarily radical. The material, however, does 
not allow any definite conclusions as to what may be the ideal depth of in- 
cision. This question can be solved only by more systematic experimental 
work. 


Conclusions 


1. An incision made at the bottom of the pocket will remove the entire 
‘epithelial attachment.’’ { 

2. A pocket depth of zero cannot be maintained for any length of time. 

3. New pockets can redevelop as an upgrowth of soft tissue along the 
tooth from the line of incision. 

4. New pockets can redevelop as a downgrowth of epithelium along the 
tooth surface apically to the line of incision. 

5. Some unknown factor seems to determine that the tooth surface has 
to be covered by a soft tissue cuff of some width coronally to the upper perio- 
dontal fibers. A combination of the situations described under 3 and 4 may 
oceur. 

6. A gingivectomy may not be extended to the bottom of the pocket, as this 
technique seems to be followed by some destruction of periodontal fibers with the 
bottom of the pocket in a more apical position than before the operation. 

7. More work has to be done before the ideal depth of incision in 
gingivectomy can be determined. 
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Oral Medicine 


TRANSITORY UNILATERAL FACIAL PARALYSIS (BELL’S PALSY) 
Report of Cases 


(GizorGE W. Wapk, M.A., D.D.S.,* Fuavrus A. GAuiBer, D.D.S.,** anp 
ArtuHour L. THomas, B.S., D.D.S.,*** Wasurneton, D. C. 


ELL’S palsy is a condition of true neuritis of the peripheral or central 

portion of the seventh (facial) nerve, the true etiology of which is un- 
known. This condition may result from exposure to cold or drafts, injury to 
the nerve, infection, trauma, or neoplastic growths, or it may occur in associa- 
tion with numerous systemic diseases.* 

According to Burket,? paralysis of the nerve may result from injury 
during operations in this region or from infections of the parotid gland, the 
face, or the mouth, and give rise directly or indirectly to this condition. 
Although the exact pathogenesis is unknown, it is believed to result from 
lymphatie engorgement and pressure on the nerve along its passage through 
the unyielding facial canal. 

Seventh nerve paralysis has been known to occur as a manifestation of 
the following systemic diseases: diphtheria, syphilis, diabetes, multiple 
neuritis, hypertension, intracranial suppurative lesions of the base of the 
skull, carcinoma, Hodgkin’s disease, and tuberculosis.» ** It also has been 
reported following a mandibular injection of a local anesthetic for the re- 
moval of a tooth.” ° 

There is a great possibility that, if this condition is allowed to persist 
without proper treatment, there may be atrophy of the nerve and of the 
muscles supplied by this nerve and a resulting permanent disfigurement. 


Symptoms 
Diagnosis in these cases is relatively simple, as the expression of the face 
changes in accordance with the degree of the paralysis. In complete uni- 
lateral paralysis, the affected side of the face is completely expressionless. 
The patient is unable to close his eye completely on the affected side. When 
*Senior Attending Oral Surgeon, Freedmen’s Hospital. 


**Attending Oral Surgeon, Freedmen’s Hospital. 
***Dental Intern, Freedmen’s Hospital. 
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attempts are made to close the eyelid, the eyeball rolls upward so that the 
pupil is covered and only the sclera is visible (Bell’s sign). The patient ean 
neither raise his lip nor wrinkle his forehead. Smiling and whistling are im 
possible and attempts at these result in a complete distortion of the face.* Be 
cause of loss of nerve function to the buccinator muscle, food may accumulate 
in the vestibule of the mouth when the patient eats, and the mucosa of th: 
cheek is often imprisoned between the teeth on the paralyzed side.” Ther 
are usually lacrimation and loss of the blinking reflex on the affected side and 
a tendency for drooling of saliva. This condition is usually painless. 

The chorda tympani nerve, which supplies fibers of taste to the anterior 
two-thirds of the tongue, accompanies the facial nerve for a considerabli 
distance; hence, if the seventh nerve is affected during its course with the 
chorda tympani, there will be an accompanied loss of taste to the anterior two- 
thirds of the tongue on the affected side.* 


Differential Diagnosis 

Positive diagnosis is important in these cases. One must determine 
whether there is peripheral or more deep-seated neuritis present, and also 
whether the ptosis is associated with cardiovascular disturbance. In cases 
of peripheral paralysis, return to normal might be expected following the 
application of infrared radiation followed by massage. Some very mild cases 
resolve themselves without treatment of any kind. If the paralysis is deep- 
seated, however, more persistent measures usually are necessary for the relief 
of this condition.°® 


Treatment 


Treatment in Bell’s palsy may be conservative or radical. While treat- 
ment is in progress, a hook or small retractor might be placed in the corner 
of the mouth, to which a rubber band might be attached and extended behind 
the ear. This counteracts the great amount of pull from the muscles on the 
unaffected side. 

As was mentioned before, infrared therapy followed by vigorous massage 
every three hours might be effective. Infrared therapy of ten to twenty-five 
minutes, followed by sinusoidal current and faradiec current for ten to twenty 
minutes, has been found to produce positive results in the majority of cases 
which have come under our observation. 

The number of treatments required depends upon the age of the patient, 
the length of time elapsing between the onset and the beginning of treatment, 
and the persistence of the condition. Additional treatment has been recom- 
mended. This consists of the following :* 

1. Thiamine chloride, 100 mg. tablets intramuscularly daily for at 
least four weeks, and three times weekly thereafter until the 
paralysis is cured, 

2. Neostigmine bromide, 15 mg. tablets three times daily by mouth, 
to be continued for the duration of the paralysis. 
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3. Potassium iodide, 0.3 Gm. (5 gr.) tablets three times daily by 
mouth. 
in all cases, however, these latter steps were used in addition to infrared 


herapy and vigorous massage. 

There are numerous delicate operations for the surgical treatment of 
nresolved Bell’s paralysis. These vary from actual nerve anastomosis or 
rafting to facial implants which tend to correct the facial asymmetry and 
econdary symptoms resulting from the lack of muscle innervation.” 


Case Reports 


Case 1.—Mr. J. J., aged 40 years, a well-developed, well-nourished Negro man, 
resented with the symptoms and signs of Bell’s palsy. His chief complaint was: “My 
face is twisted.” The patient had noticed that this twisting had started quite suddenly 
nd without an assignable cause. He worked out-of-doors as a hod carrier, and stated 
at he carried the bricks on the right side of his body; also, that sometimes these bricks 
ere actually in contact with his face. He did not recall having been exposed to a draft 


Fig. 1.—Case 1. Attempting to “pucker to ae" Note twisting of the mouth toward 
side. 


of any kind, nor had there been, to his knowledge, an injury of any kind. He was of the 
opinion that the condition was caused by two carious teeth (upper right third molar and 
lower right first molar) and went to his dentist for the removal of these teeth. The wounds 
healed uneventfully. Serologic examination was made to determine whether or not there 
was a luetic background. The results were positive, but routine treatment was instituted 
before contact was made for antiluetic treatment, 


Examination.—The extraction sites were examined roentgenographically and super- 
ficially and were found to be noncontributory. There were marked relaxation of the 
muscles on the right side of the face, ptosis of the right eye, inability to whistle, inability 
to close the right eye, and inability to wrinkle the forehead. There was also asymmetry 
of the face when smiling, with a “pulling to the left side.” The patient stated that there 
was some slight paresthesia of the right side and that there were lacrimation and a loss of 
the blinking reflex. There was also a loss of all taste and, when attempting to eat, the 
patient experienced difficulty in holding food between his teeth. 
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_ 


Impression.—It was our opinion that we were dealing with a case of Bell’s palsy, 
etiology unknown, with occupational trauma a contributing factor. 


Treatment.—The treatment consisted of infrared exposure for twenty minutes per 
visit. This was followed by sinusoidal current and faradic current to the area for twenty 
minutes each day for five successive days. 


Fig. 2.—‘‘Polymode” used to administer infra-red, sinusoidal, and faradic currents in Case l. 


The second week there was infrared exposure for twenty minutes per visit. This was 
followed by sinusoidal current and faradic current for ten minutes each day for five suc- 
cessive days. 

Each of the treatments was preceded by ten to twenty minutes of vigorous massage. 
Following each visit, the patient was instructed to continue massage every three hours for 
the two-week period. 

Observation of Progress.—After the first treatment, there was more freedom of move- 
ment of the face. After the fourth treatment, the taste had returned to normal and the 
patient could bite his lip. 

After the sixth treatment, the patient could pucker to whistle and he reported that 
the eye on the affected side “felt more normal.” He could whistle “a little” after the tenth 
treatment, and his face had returned to its normal expression. 
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The patient reported that he felt “perfectly normal” at the end of the two-week 


treatment period. He was returned to work and all treatments were discontinued at that 


time. 

Discussion.— Although this is a typical case of transitory unilateral facial paralysis, 
we submit that the patient reported the complete loss of taste. This differs from the 
findings of other observers in these cases. It is our opinion that complete recovery would 
not have occurred without treatment, and that infrared treatment and the application of 
the modalities speeded this recovery. The rapid response to treatment, before antiluetic 
treatment was begun, rules out syphilis as a significant factor. 


Case 2.—Mrs. J. D., aged 65 years, a retired domestic, first noticed a disfigurement 
of the left side of the face following an automobile trip during which she had sat in a 


drafty rear seat. No attempt to seek professional treatment had been made for three 


weeks, 


Fig. 4. Fig. 5. 


Fig. 3. Yase 2. Relaxed. Note drawing of the mouth toward the unaffected side: 
Fig. 4. bf 2. Attempting to smile. 
Fig. . Attempting to grin. Note complete distortion toward the unaffected side. 


Signs and Symptoms.—There were ptosis of the eye on the affected side and an 
inability to hold food in the mouth for proper mastication. The face was expressionless 
on the left side and it was impossible for her to pucker as if to whistle. The mouth was 
drawn to the right side. No pain was reported, but there were lacrimation and drooling 
of saliva. According to the patient, “food didn’t taste right,’ but, when tested, there was 
an ability to taste salt, sweet, and sour. 

The mouth had become quite unhygienic, with a considerable collection of calculus 
which was worse on the affected side, 

Treatment.—Vigorous facial massage and exercise were given and the patient was 
advised to continue the same with a “home facial vibrator.” A hot saline pack to the 
face three times daily for one month was prescribed. It is believed that this advice was 
not followed as religiously as it should have been. 

Thiamine chloride, 100 mg. tablets, was administered intramuscularly for one week. 
In addition, high vitamin B complex capsules were given orally for one month. 
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Hooks were placed on the corner of the mouth to alleviate the possibility of atrophy 
of the facial muscles and nerve. 

A dental prophylaxis was given. 

Results.—There was “emotional movement” of the affected side after the first week. 
Some voluntary movement had returned after the second week. 

The patient discontinued visits to the dentist after one month, at which time there 
was about 80 per cent return to normal. The attending physician reported a complete 
return to normal in three months. There had been no change in the prescribed treatment 
during this interval. 


Discussion.—It was our opinion that this was a case of Bell’s palsy, etiology un- 
known, with exposure to draft as a contributing factor. 

We believe that if the treatment had been followed more religiously, as prescribed, 
the condition might have resolved itself more dramatically and more speedily. 

In our opinion, of the two methods of treatment here presented, the method used in 
Case 1 is the better of the two. We also feel that, had Mrs, J. D. presented herself for 
treatment sooner, the full resolution would have taken place much earlier. 
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Oral Pathology 


THE CLASSIFICATION AND PATHOGENESIS OF FIBROUS 
DYSPLASIA OF THE JAWS 


LIONEL Goup, A.B., D.D.S.,* PHILADELPHIA, Pa. 


Stage II 


(Continued from the June issue, page 628.) 


HE most common of the manifold expressions of fibrous dysplasia in the 
jaws are those of Stage II. Its span of incidence extends from the adoles- 
cent to the adult. Although Stage II occupies an intermediary position, 
attention is drawn to the differentiative, rather than the proliferative, capa- 
bilities of the lesion. The lesion retains its capacity for cellular growth, yet 
most often it is committed to the production of bone. Malignant changes in 


Stage II lesions have been reported, but rarely. 


Ossifying Fibroma, Osteo-Fibroma, and Fibro-Osteoma.—A microscopic 
study and comparison of these lesions makes it evident that the ossifying 
fibroma, osteo-fibroma, and fibro-osteoma differ from each other only in the rela- 
tive proportions of fibrous to bony tissue. It is easily seen that a lesion composed 
of fibrous tissue and delicate bone trabeculae or calcified masses may receive 
the name ossifying fibroma; a lesion in which more bone is produced will be 
an osteo-fibroma; and one in which there is more bone than fibrous tissue is a 
fibro-osteoma. Thus, by the transposition of fibro- and osteo-, new terms are 
created. The growth and maturation (if the production of bone is considered 
to be a sign of maturation) of these stages may be followed by roentgeno- 
grams and biopsy from the ossifying fibroma to the fibro-osteoma. A lesion 
may present aspects of all three steps of development in different parts of the 
same growth. Some lesions clearly show their development from the osteo- 
genie fibroma by the presence of areas composed entirely of fibrous tissue. 

In general, the ossifying fibroma form will be found in children and ado- 
lescents, the osteo-fibroma in adolescents and young adults, and the fibro-osteoma 
in young adults and adults. In this series of cases, there is an almost even sex 
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distribution, while other authors have written of a slight female predominance. 
Often there is no clinical sign produced by the lesion, although the most com- 
mon occurrence is swelling of the part of the jaw affected. The swelling may 
be large enough to produce an asymmetry of the face, interfere with occlusion, 
or even distort other features such as the nose, ears, or eyes, if the lesion’s 
growth encroaches upon these structures. Symptoms may be entirely lacking 
in small lesions, while large lesions may cause tenderness or pain in the area 
of growth. Lesions near the maxillary antrum and nose not uncommonly 
cause a feeling of ‘‘fullness,” while at times the patient will complain of a 
toothache or referred pain to the ear. 

Roentgenographically, lesions will look relatively radiolucent or radi- 
opaque, depending upon their stage of development. The ossifying fibroma 
will most often present the typical “ground glass” pattern. The bony tra- 
beeulae may be so immature or so widely dispersed throughout the lesion that 
a completely radiolucent or ‘‘cystic’’ area may be produced. The osteo-fibroma 
and fibro-osteoma will show varying degrees of radiopaque areas in a radio- 
lueent background. The roentgenogram usually corresponds with the micro- 
scopic picture. The radiographic impression of an expanded cortex without 
its destruction has often been described. Some osteo-fibromas or fibro-osteomas 
may show large radiopaque areas similar to the ‘‘cotton ball” pattern of 
Paget’s disease. In particular, diffuse Stage II lesions, known clinically as 
leontiasis ossea, which involve other cranial bones besides the jaws, may cause 


an erroneous diagnosis of Paget’s disease. It is possible, too, for osseous dys- 
plasia to mimie osteoid or cementum lesions. 

It should be stressed that the roentgenographic appearances of Stage II 
lesions are not always diagnostic. This is particularly true of the predomi- 
nantly radiolucent lesions in the jaws. An entire gamut of totally dissimilar 
affections may simulate fibrous dysplasia, for example, uni- or multilocular 
cysts, ameloblastoma, central giant-cell tumor, myeloma, central fibrosarcoma, 


ete. 
The clinical course and symptomatic expression of Stage II are dependent 


upon the histologic growth pattern of the individual lesion. Small or even 
relatively large lesions may remain asymptomatic and unrecognized until dis- 
covered by a radiographic survey of the jaws. If a lesion originates deep in 
the medullary centers of the mandible and maxilla, it may grow or lie dor- 
mant for a long period of time before it approaches and causes expansion of 
the cortical bone. Again, a lesion may take origin near the endosteal border 
of the cortex and so greatly shorten the time interval before the cortex is 
expanded. 

Some lesions, as in one of the illustrative cases, may exhibit a rapid spurt 
of growth in the adult, giving rise to the sudden appearance of clinical symp- 
toms which will occasion justifiable concern to the patient. It readily may be 
appreciated how an expansile growth will cause swelling and how impingement 
or pressure by a solid mass upon dental or other sensory nerves can produce pain. 
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The histologie pattern of Stage II lesions shows great variation. Basically 
the lesion consists of a fibrous connective tissue, rich or poor in cells and 
collagen and arranged in whorl- or path-like patterns. Little or much bone 
may be produced, although formed with no apparent functional design. The 
bone may represent mere calcification with entrapped fibrous cells, or areas 
of true bone formation. Clumps and trabeculae of osteoid are not uncom- 
monly found. 

Because there are many shades and gradations possible in the histologic 
strueture, the microscopic diagnosis of ossifying fibroma, osteo-fibroma, or 
fibro-osteoma is not always precise or practical. 

Case 3. Ossifying Fibroma.—A 94-year-old white boy complained of a painless swell- 
ing of his right cheek. It was thought that the swelling was due to a maxillary sinus 
infection. A roentgenogram showed a radiopaque mass occupying the posterior portion of 


the right maxilla and encroaching upon the maxillary antrum (Fig. 9). Laboratory studies 
revealed no abnormal findings. The mass was excised. The tumor was found to be 


MOOWM @veria tT 


9.—Case 3. Posteroanterior radiograph of maxilla showing radiopaque mass occupying 
posterior right maxilla and encroaching upon maxillary antrum. 


soft, pliable, and reddish gray in color. The maxillary sinus was not involved by the 
growth, which was located in two adjoining cavities. Histologic sections showed tightly 
compressed, whorled bundles of fibrous connective tissue and cells, admixed with 0oc- 
casional giant cells, Small areas of calcification or poorly formed, heavily calcified bone 
trabeculae were found. The connective tissue pattern and cells had many of the charac- 
teristics of osteogenic fibroma (Fig. 10, M.P.). A roentgenogram five months later showed 
the regrowth and evidently increased calcification of the lesion, without increase in size. 


Case 4. Ossifying Fibroma or Osteo-Fibroma.—A 5l-year-old white woman became 
conscious of a painless, slowly expanding swelling of her right cheek over a six-month 
period. Two months before she sought treatment the patient became alarmed by the sud- 
den increase in the size of the swelling. Serum calcium, phosphorus, and alkaline phos- 
phatase studies revealed no abnormalities. Roentgenograms of the skull showed no bony 
lesions other than in the right maxilla. <A large, oval, trabeculated, slightly radiopaque 
mass was seen to occupy the greater part of the right maxilla, compressing the maxillary 
sinus (Fig. 11), At operation the alveolar bone was found to be thin and expanded. The 
medullary portion of the bone was occupied by a reddish brown, gritty mass of tissue 
which was easily separated from the surrounding bone. Histologic sections showed an 
edematous fibroconnective tissue arranged in loose whorls and bundles, in which were 
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Fig. 10.—Case 3. Tightly compressed, whorled bundles of fibrous connective tissue and 
bone trabeculae. Tissue pattern is similar to osteogenic fibroma. (Magnification, X150; re- 
duced \.) 


Fig. 11.—Case 4. Lateral radiograph of right maxilla showing large trabeculated mass filling 
the right maxilla. 
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found delicate trabeculae of new bone. Large areas were devoid of bone, but contained 
small collections of giant cells, strewn about in a very cellular and active fibrous connec- 
tive tissue. In other portions of the growth coalescing trabeculae of bone were plentifully 
present (Figs. 12 and 13, M.P.). Mitotic figures were found but were not numerous, 


Fig. 12. 


Fig. 12.—Case 4. Photomicrograph, representative of large areas of the lesion, illustrating 
edematous fibrous connective tissue loosely arranged in interlacing bundles. (Magnification, 
x150; reduced \%.) 

Fig. 13.—Case 4. _An area of forming and coalescing bone trabeculae lying within the 
edematous connective tissue. (Magnification, 150; reduced \.) 


Case 5. Osteo-Fibroma.—A 14-year-old white girl complained of a painless swelling of 
her right cheek which had been present for about six months. The patient visited a dentist 
because of a toothache in a maxillary right molar. A roentgenogram revealed a radio- 
paque area extending from the right first premolar to the third molar area and having a 
‘‘ground glass’’ appearance (Fig. 14). A roentgenographic bone survey showed no other 
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abnormalities. Serum calcium, phosphorus, and alkaline phosphatase were within the 
normal range. A thorough and extensive curettage of the area yielded many pieces of 
bony tissue. Histologic sections showed a slightly edematous fibrous connective tissue, 


Fig. 14.—Case 5. Occlusal radiograph of ee suaiie showing “ground glass” appearance 
of lesion. 


Fig. 15.—Case 5. Photomicrograph illustrating topography of bone trabeculae and fibrous 
connective tissue. (Magnification, x100; reduced \%.) 


with small trabeculae of bone scattered throughout. There was no apparent architectural 
arrangement of the bone (Fig. 15, L.P.). Roentgenographic examination of the right 
maxilla two years later showed a normal bone pattern at the site of the previous lesion. 


Case 6. Pibro-Osteoma.—A 27-year-old woman complained of a swelling of her right 
jaw, especially at the angle, which had been present for some time. The swelling was 
painless. A roentgenographic survey showed the right mandible to be enlarged, Almost 
the entire right side of the jaw had a ‘‘ground glass’’ appearance in addition to scattered 
radiopaque areas, more numerous in the posterior portion and especially at the angle. A 
typical area in the molar region was biopsied (Fig. 16). The bony tissue removed was 
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moderately hard and grayish white, with brown specks evident on the cut surface. His- 
ologie sections showed a fairly dense mass of bone without functional arrangement, al- 


hough a crude attempt at Haversian system formation was noted. A pattern of calcifica- 


ion lines indicated coalescence of trabeculae. At the periphery and in central areas, fibrocon- 


iective tissue was present and still engaged in the formation of bone (Fig, 17, L.P.). 


Lateral radiograph of right jaw illustrating the enlargement and radiopaque 


g. 16.—Case 6. 
areas and altered bone pattern. 


Fig. 17.—Case 6. Photomicrograph of biopsy specimen showing dense mass of coalescing bone 
trabeculae and fibrous connective tissue. (Magnification, x100; reduced \%.) 


Osteoid Osteoma.—Osteoid and osteoid bone-forming lesions comprise a 
peculiar group which, in my opinion, belongs in the fibrous dysplasia family. 
It is suggested that the osteoid lesion is a more “primitive” and relatively 
“undifferentiated” form of fibrous dysplasia, produced by the same factors 
that form the bony lesions but exerting their influence on an even lower level. 
In the previous section (see Stage I) an attempt was made to derive the osteoid 
osteoma from the osteogenic fibroma and the osteoid fibroma. 

There apparently are several types of osteoid lesions, all distinctive, yet 
related : 

1. The osteoid osteoma of Jaffe’ © and Lichtenstein® curiously remains 
small and ecireumscribed, and is clinically notable for its symptoms of pain. 
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It has been maintained that no comparable lesion has been described in the 
jaws ; however, Glickman,’* in 1948, and Rushton,’’ in 1951, each reported a case 
which may be regarded as the equivalents of osteoid osteoma in other bones 
The roentgenographic and microscopic topography of Glickman’s case is that 
of a spongiosa lesion. It is interesting to note that, although he points out 
the resemblance to osteoid osteoma (such as the peripheral sclerotic zone), he 
is not fully convinced of the lesion’s identity. Rushton’s case illustrates the 
cortical form of the lesion as it appears in the jaws. 

2. Osteoid lesions are found in the jaws and other bones, which embrac: 
more area than Jaffe and Lichtenstein’s lesion and behave clinically and histo- 
logically like other lesions of Stage II. Sometimes it is difficult to distin- 
guish accurately between osteoid lesions which ossify and osseous lesions 
which contain osteoid. Lichtenstein’* describes them and Thoma" sought to 
ineorporate this idea in his term, fibro-osteoid-osteoma. 

3. The most aggressive osteoid lesion is one that exhibits rapid growth with 
or without cortical invasion. Jaffe and Mayer’® described a lesion that did not 
show invasion. <A case showing cortical invasion will be presented in this article 
(Case 9). 


Fig. 18.—Case 7. Photomicrograph of coalescing patches of osteoid lying within a richly 
cellular fibrous connective tissue. (Magnification, 150; reduced %.) 


Case 7. Fibro-Osteoid Osteoma.—A 37-year-old Negro woman complained of pain 
in the right side of her jaw. A roentgenogram showed a radiopaque mass surrounding the 
apex of the mandibular right second premolar. The tooth and the underlying bone were 
removed. The crown of the tooth was noncarious. There were numerous small, bony frag- 
ments attached to the root surface, as well as many irregular, brown, hard pieces of tissue 
below the apex of the tooth. Histologic sections showed large and small patches of osteoid 
tissue, some slightly calcified, in a background of richly cellular fibrous connective tissue. 
The cells were small, dark-staining, and often stellate. The fibroblasts in contact with 
osteoid were swollen and osteoblastic in appearance. Small mutinuclear giant cells were 
present in some numbers. The formation of osteoid from collagen, its transformation into 
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tches, and the coalescence of patches into osteoid trabeculae could be followed easily. The 
ttern was identical with that of fibro-osteoma, except that osteoid, instead of bone, was 


ing produced (Fig. 18, M.P.). 

Case 8. Fibro-Osteoid Osteoma.—A 52-year-old white woman complained of soreness 
the right side of her jaw. Clinical examination showed a swelling in the premolar region. 
roentgenogram revealed a small radiopaque mass in the premolar area. Histologically, 
» mass was composed of fibrous connective tissue with calcified and calcifying patches 
osteoid. Calcification appeared to be taking place by the deposition of granular layers 
rectly on the osteoid. Small multinuclear giant cells were present. The peripheral zones 

ere densely cellular and suggested evidence of greater activity (Fig. 19, M.P.). The 
nfluence of the calcified osteoid trabeculae and patches formed a typical fibro-osteoma 


ittern, 


19.—Case 8. Photomicrograph illustrating calcified osteoid and cementicle-like masses 
in a densely cellular stroma. (Magnification, 200; reduced \.) 


Case 9, Osteoid Osteoma.—During a routine dental checkup, the dentist of a 25-year- 
old Negro woman noticed an irregularity in the patient’s lower jaw. She was referred to 
a surgeon for treatment. The patient had no discomfort or awareness of a lesion in her 
mandible. Roentgenograms showed a radiolucent area in the symphysis region. An ex- 
ploratory operation was performed. Microscopically, the specimen showed a cellular fibrous 
connective tissue with some few trabeculae of forming bone or osteoid. The patient was 
closely observed for several months, and repeated roentgenograms of the area were taken. 
Approximately six months after the first operation, enlargement of the radiolucent area 
roentgenographically and palpable growth of the mass backward into the floor of the 
mouth were noted. A biopsy taken from the concave portion of the symphysis revealed a 
very active fibroconnective tissue, greatly changed from the first specimen. The collagen 
fibers and cells were gathered into intertwining bundles. ‘The fibroblasts were larger, 
darker-staining, and had prominent nucleoli. Mitotie figures were evident. Because of the 
rapidity of growth and the change in histologic structure, a diagnosis of fibrosarcoma was 
made (Fig. 20, M.P.).. The patient was given irradiation treatment to the area, and was 
advised to have a resection of the mandible. Consent was given nine months later. Ex- 
amination showed a hard, bony tumor extending from the concave angle of the symphysis 
backward into the floor of the mouth. The symphysis was not articulated, and both sides 
of the mandible could be moved easily. Roentgenograms showed a large radiolucent area 
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extending from the right second premolar to the left second premolar. The area was 
slightly scalloped in outline and somewhat indistinct in its posterior limits. The inferio; 
cortical border and the anterior and posterior aspects of the symphysis were eroded. Sey 
eral radiopaque masses were seen within the radiolucent area (Fig. 21). Over a period of 


Fig. 20.—Case 9. Photomicrograph of second biopsy specimen showing intertwining bun- 
o- “% fibrous connective tissue (osteogenic fibroma phase). (Magnification, X150; re- 
duced \.) 


Fig. 21.—Case 9. Left lateral jaw radiograph showing large radiolucent area with corti- 
- prese-througn at inferior border of mandible. Several radiopaque masses are seen within 
e lesion. 


almost two years, great extension of the lesion had occurred. The mandible was resected 
from the first molar on the right to the first molar on the left. Portions of the resected 
specimen could be cut with the knife only with difficulty. Microscopically, the sections 





Fig. 24. 


Low-power photomicrograph to show topography of symphysis portion 
replacement by tumor mass and 


Fig. 22.—Case 9. 
of mandibular bone and its 


of specimen. Note remnants 

newly formed calcified masses. (Magnification, X35; reduced \%.) 

Fig. 23.—Case 9. Area illustrating osteoid formation and calcification. (Magnification, 

x200; reduced \%.) 

Fig. 24.—Case 9. Another area to show intensely active and cellular fibrous connective 
reduced \%.) 


and forming osteoid. (Magnification, K150; 


tissue 
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showed a picture entirely different from the first and second biopsies. A low-power photo- 
micrograph (Fig. 22) of a large section illustrates the remnants of the inferior border of 
the mandible and the almost complete replacement of the symphysis region by the tumor. 
Newly formed calcified osteoid masses were strewn throughout the lesion. The cortical 
and medullary bone was being replaced by an active fibrous connective tissue, and the 
homogenous nature of the collagen in its preosteoid state was evident. A high-power view 
of a central area shows the spindle and stellate fibroblasts, the osteoid patches, and thei: 
calcification (Fig. 23). Large areas contained an almost syncytial arrangement of stellate 
cells. In other places islands and trabeculae of osteoid were being formed by small, dark- 
staining connective tissue cells, similar to the process seen in fibro-osteoid osteoma (Fig. 
24, M.P.). In retrospect, it may be said that the second biopsy (Fig. 20) was representative 
ot a very active osteogenic fibroma. Probably biopsies of other areas would have shown 
the lesion’s future course of development. The locally invasive nature of the tumor made 
resection a necessity. The patient has shown no recurrence. 


Discussion of Stage II.—<As early as 1865, fibrous tumors of the mandible 
and maxilla were reported. Undoubtedly, many papers dealing with osteo- 
fibrous lesions before and after this date remain buried in the literature. Such 
lesions were described by Solly*® (1865), Seudder*? (1912), Montgomery’ 
(1927), and many others. Montgomery popularized the term, ossifying fibroma, 
Figi?*® (1930) and Phemister and Grimson** (1937) called the lesion fibrous 
osteoma, and Furedi*® (1938) named it osteo-fibroma. 

Although some authors have recognized the fact that the triad represents 
different developmental stages of the same lesion, for the most part ossifying 
fibroma and its more differentiated forms, fibro-osteoma and osteo-fibroma, 
have maintained their individuality throughout the development of the con- 
cepts of osteitis fibrosa and osteodystrophy. Advocates of the separate exist- 
ence of ossifying fibroma have successfully resisted the identification of this 
lesion with dysplastic lesions in other bones. Lichtenstein,’ in his original 
paper on fibrous dysplasia, strongly suggested that the osteofibroma is a form 
of fibrous dysplasia; while Schlumberger* *° and Bennett’ regard ossifying 
fibroma as a variant and a stage in the development of fibrous dysplasia. 
These authors have pointed out that microscopically and roentgenographically 
lesions of fibrous dysplasia in other bones and ossifying fibroma in the jaws 
are indistinguishable. 

In his recently published book, Lichtenstein’ has reversed his former 
opinion and now states that the various forms of fibro-osteoma do not repre- 
sent fibrous dysplasia, but are a separate class of neoplasm. He classifies this 
group as osteogenic fibroma and distinguishes it from nonosteogenie fibroma, 
osteoid osteoma, and fibrous dysplasia (see Discussion of Stage I). 

In an exeellent study, Billing and Ringertz’ described the fibro-osteoma 
as a whole series of different types in which the least differentiated is a soft 
fibroma-like tumor (osteoid fibroma) and the most differentiated is an eburni- 
fying fibroma. They recognized four distinct stages in the maturation of the 
fibro-osteoma: (1) least differentiated, (2) moderately matured, (3) mature, 
and (4) eburnifying. In their opinion the fibro-osteoma is not limited to the 
jaws, but may occur in any part of the skeleton. Their classification is similar 
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synonymous with their concept of fibro-osteoma; and it is a simple matter to 
identify their types with the stages and types of this article. 

Sherman and Sternbergh”’ have attached great diagnostic value to the 
‘adiographie appearance of these lesions and, on this basis, separate them as 
listinet entities. It is felt by them that the unilocular radiolucent area 
usually found in the maxilla) is pathognomonic of ossifying fibroma and the 
nultiloeular radiolucent area (usually found in the mandible) of fibrous dys- 
Jlasia. However, it may be noted that the ameloblastoma, too, may present a 
uniloeular or multilocular radiographie appearance. Explanation of the uni- 
or multilocular appearance of these lesions may lie in the possibility of their 
uni- or multieentrie origin and the structural differences between the maxilla 


in design and scope to the one adopted here. Fibrous dysplasia is almost 


and the mandible. 
The most serious threat to the identification of osteoid osteoma as a fibrous 


dysplastic lesion is the contention that it represents an inflammatory process. 
The often repeated failure to culture organisms from osteoid osteoma is the 


only refutation possible at this time. 

Some Stage II lesions, like those of Stage I, have been overdiagnosed as 
osteosarcoma due to the activity of the fibrous cells and the immature appear- 
ance of the bone. However, Billing and Ringertz,’ Coley and Stewart,”* and 
Trauner®® have reported osteosarcomas arising near, or apparently in, fibrous 
dysplastic lesions. In this study, no malignant change has occurred in the 
Stage II lesions still under observation. 


(This article will be concluded in the next issue of the Journal. References 
for the entire article will be published then.) 





MULTIPLE OSTEOMAS OF THE MANDIBLE AND MAXILLA 
Don CHauMers Lyons, D.D.S., M.S., Po.D., Jackson, Micu. 


HE true osteoma, in which bone cells are predominant, is not often found 

in the jaws. It is a benign tumor growth which is exceptionally slow grow- 
ing. It is composed of a dense, compact bone of the cancellous type with a 
minimum of spongy bone and is most frequently a mixed tumor, such as the 
osteomyxoma, osteofibroma, or osteochondroma. According to published 
statistics, it usually appears or is diagnosed in patients over 50 years of age. 

Condensing osteitis, which may be similar in appearance, and perhaps 
simple sclerosis of the bone at the apices of tooth roots are frequently noted 
in a younger group of patients, the first in those under 30 years of age and 
the latter at all adult ages. Osteosarcoma always must be considered as a 
diagnostic possibility, particularly where marginal changes are noted in the 
roentgenograms. The periosteal form of osteoma is the type most often found 
in the skull. 

The symptoms complained of are few. The osteoma of itself is painless; 
there is a gradual enlargement of a section of the jaw in some eases, so slow 
in most instances that the patient may be totally unaware of a change. Many 
osteomas are discovered when the patient complains that dentures which have 
been worn for years no longer fit and abrade the mucous membranes to which 
they are adapted. Others are found when the patient complains of obscure 
pain symptoms and routine x-ray pictures are taken. 

The x-ray examination is not conclusive in its diagnostic points. One 
usually sees a localized hyperplasia of the bone varying in size, shape, and 
position in the jaws. Its borders are relatively distinct but blend into the 
surrounding bone. In some eases, however, the borders or a border may be 
very sharply marked, making differentiation from an odontoma or even a large 
tooth root rather difficult. There is an organized internal structure which may 
be seen in the less dense osteomas. The osteogenic sarcoma must always be 
ruled out, especially in the more spongy osteofibroma or osteochondroma. 
The clinical difference in lapse of time of the enlargement is important in these 
cases, for metastasis of the sarcoma is rapid. ; 

There is no special election of site. Cases have been reported of individual 
osteomas extensively involving the maxilla, antrum, mandible, ramus, and 
condyle. Multiple osteomas in the jaws are extremely rare. 

No definite causative factors have been noted, but it is believed that 
hyperplasias of the bone are instigated by repeated trauma or continuous in- 
jury of the bone area involved. 
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Surgical removal usually brings about relief without recurrence, and 
when there are pain symptoms or numbness due to pressure on nerve fibers 


these are alleviated. 


Case Report 


The patient, a 69-year-old Negro woman, a cook in a convalescent home, was referred 
omplaining of excessive irritation and pain radiating from an inflammatory area in the 
idseection of the mandible under dentures which she had worn for fifteen years without 
‘revious discomfort or functional instability. The pain had persisted for at least six 

months. 

The patient, a healthy-appearing, elderly Negro woman, exhibited no external signs 
of swelling about the face. The mouth was edentulous and the tissues were normal in 
color and texture except in the anterior portion of the mandible. The dentures, of plastic, 
were well made, immaculately clean, did not articulate correctly, but were being used. 
When removed from the mouth, the articulation seemed to be in good functional balance. 
In the anterior part of the mandible, the gingival tissue was highly inflamed, with the 
inflammatory area extending back along the floor of the mouth toward the base of the 
tongue and upon the inner surface of the lower lip almost to the vermilion border. This 
tissue bled easily upon pressure or rubbing. Several pieces of blackish gray bone pro- 
jected through the tissues. The bone was firmly adherent to the underlying alveolar 
process, and the patient stated that no particles of bone had broken loose during the six 
months she had complained of the condition. The soreness had increased very gradually 
in degree until the whole right and left mandible was involved. The dentures were still 
being worn at the time of examination. 

The heart, lungs, and blood pressure were normal for a woman of her age. The Kahn 
test, and chest roentgenograms for tuberculosis were negative. General physical condition 
and nutrition were excellent. 

Objectively, the condition so closely resembled carcinoma that a biopsy was per- 
formed immediately with that tentative diagnosis in mind. No lymph node involvement 
was found on palpation, and the typical tumor induration of the underlying tissue seemed 
absent. The pathologic report stated that the tissue examined was a chronic inflammatory 
tissue without signs of neoplasia. 

Full-mouth interdental x-ray films were taken. These revealed bone changes in the 
midline of the mandible which seemed characteristic of the breakdown of bone and tissue 
that one might associate with a chronic osteomyelitis (Fig. 1). However, the increased 
density of the bone and its peculiar structure made x-ray diagnosis difficult. The x-ray 
pictures also revealed multiple areas of increased bone density in both the right and left 
mandibles and in the left maxilla. 

X-ray pictures were also taken of the other bones of the body and of the skull, but no 
further areas of bone change were found (Fig. 2). 

The preoperative impression was that this condition was an osteoma in the midline of 
the mandible which was undergoing degenerative changes. It was suggestive of a traumatic 
osteomyelitis, but there were other osteomas in the other parts of the upper and lower jaws. 


Diagnosis.— Multiple osteomas of the jaws. 

Treatment.—The patient was hospitalized and, under nitrous oxide-ether anesthesia, the 
inflammatory tissue was resected and widely débrided. The area of bone density was exposed 
and removed by curettement, bone drill, and file. Penicillin powder was placed in the oper- 
ated area, which was then packed with petrolatum gauze. 

A frozen section of the soft tissue was examined at the time of operation on the sup- 
position that there might have been an error made in the previous examination. The patholo- 
gist, however, confirmed the previous diagnosis. The bone was decalcified and examined (Fig. 

The pathologic report was as follows: ‘‘This material is compact bone which is can- 
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2.—Multiple osteomas as shown in lateral roentgenogram of skull. 


Fig. 3.—Microscopic section of osteoma with dense compact bone. 
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The small amount of marrow present is fibrous, but not sufficient 


cellous in the periphery. 
Whether this is a true osteoma should be decided on 


to make a diagnosis of osteofibroma. 


clinical rather than histologic grounds.’’ 
Healing progressed without incident. Two months later, the other osteomas were ro- 


moved by the same procedure. In the maxilla, the distal border of the osteoma was in contac‘ 


with the mesial wall of the sinus, but the lining membrane of the sinus was not ruptured and 
healing progressed uneventfully. Fig. 4 shows the osteomas from the right mandible and left 
A decalcified section of one of the osteomas from the left mandible 


maxilla after removal. 
also confirmed the previous diagnosis. 


Fig. 4.—Two small osteomas after removal. 


Discussion.—Although no malignancy could be demonstrated, the tissue change in the 
anterior portion of the mouth definitely could be called a precancerous condition. No ex- 


planation of the cause could be ascertained, but it might be assumed that extraction and 


denture trauma were contributory. The construction of new dentures has been advised. 
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Endodontics 


MORPHOLOGY OF THE PULP CAVITY OF THE 
PERMANENT TEETH 


Davip GREEN, D.D.S.,* Brooxuiyn, N. Y. 


Fk’ ALL the phases of anatomic study in the human system one of the most 
O complex is that of pulp cavity morphology. Obturation of pulpal areas 
that have infinite variations is further complicated by age and functional 
changes. However, clinical experience indicates that the pulp cavity con- 
forms to a definite pattern in the great majority of cases.” 

The importance of pulp cavity morphology was stressed strongly in for- 
mulating procedures in endodonties at a recent meeting of the American As- 
sociation of Endodontists.2. Today, with the aid of the roentgenogram, im- 
proved instrumentarium, precise procedures, and a greater use of our mor- 
phologie knowledge, successful endodontic treatment may be achieved on 
virtually any tooth in the oral cavity that has sufficient bone support. It is 
apparent that the dentine and cementum formation in the apical area con- 
tinue for many years after the root shape has fully developed. Due to aging 
processes,® the apicoforaminal area becomes increasingly constricted, allow- 
ing only the smallest possible lumen through which the vascular and neural 
system may pass. It is one of Nature’s phenomena that a complete neural, 
vascular, and lymphatic system can pass through such a tiny foramen. The 
age range during which the root morphology fully develops is usually from 
9 to 15 years, except, of course, for the third maxillary and mandibular molars, 
the age range of which is from 18 to 25 years. It is perhaps due to tissue re- 
sistance, density of trabecular bone, or dissimilarity of growth during the 
formative years that deviations in the course of root ends and canals develop. 

Tooth lengths may vary in proportion to the height of man and often 
bear a relationship to the size and shape of the head. Teeth are usually 
shorter in the female than in the male. 

A study of average lengths in the following description of teeth should 
prove to be helpful in endodontic procedure. For practical purposes, 20 mm. 
may be adopted as the arbitrary figure with which the average lengths of 
teeth may be compared (Fig. 1) as a temporary length measure until a more 
exact length of a tooth is obtained. 


*Founder of the Endodontic Study Club, Brooklyn, New York. 
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Ratios of root lengths to crown lengths (Table I) have been computed 

‘or use as a supplement to the ‘‘average lengths’? mentioned previously. 
‘hese computations may be used when tooth lengths are indeterminable, as in 
uch eases as gagging patients or nervous, unruly youngsters. In these in- 
tances, difficulty of central ray angle adjustment may cause distorted film 
nages. It is noteworthy that the average ratio of root length to crown 

neth is about 1.5 to 1, with slight variations. Where the shortening of a 

ooth is due to abrasion or other conditions, these figures would be less 


eeurate. 


raBLE I. AVERAGE CROWN AND Root LENGTHS AND THEIR RESULTANT DIMENSIONAL RATIOS 








as AVERAGE LENGTH OF AVERAGE LENGTH OF RATIO OF ROOT LENGTH 
TOOTH CROWN (MM.)* ROOT (MM.)* TO THE CROWN LENGTH 


Mazillary Teeth 





12.0 
13.0 
17.3 
12.4 
14.0 
13.2 
13.0 
11.4 


Central incisor 1 
Lateral incisor 

Cuspid 

First premolar 

Second premolar 

First molar 

Second molar 

Third molar 
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Mandibular Teeth 
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Central incisor 
Lateral incisor 
Cuspid 

First premolar 
Second premolar 
First molar 
Second molar 
Third molar 
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*According to G. V. Black.* 


Morphologic Study 


In this preliminary analysis, I have selected 160 teeth for anatomic study, 
choosing ten teeth of each variety. The cutting down of the teeth in vertical 
cross section to the canals was accomplished under the magnification of a binoc- 
ular loupe which gives about a three-power enlargement. The teeth were 
ground on a eontinuously revolving, wet, rough stone. Great care was ex- 
ercised when approaching the canal to avoid grinding past extremely fine, 
curved, and tortuous canals. The canal areas were finally tinted with a red 
dye for the purpose of improved visibility and photography. 

These teeth should be analyzed not only as we see them in the illustrated 
specimens, but also in comparison with the clinical and research observations 
of other investigators.** 

The maxillary and mandibular anterior teeth and premolars, with few 
exceptions, were cut in buccolingual cross section, thereby obtaining a mesial 
or distal view. This sectioning reveals the greatest variation in canal mor- 
phology, the phase about which we know the least. Roentgenograms reveal 
only a labial or buceal aspect which gives incomplete information. 

In the preparation of these teeth, the pulp canal was often difficult to 
follow because in many eases the apical portion of the root curved in varying 
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degrees and directions. Difficulty was also encountered because the canal 
tapered to a very fine lumen at the apical foramen. Often it was observed 
that the apical foramen was short of the apex. 

In a separate preliminary microscopic study of 200 apices, each 5 mm. in 
length, which ineluded all varieties of teeth, I noted that only in a small per- 
centage of the cases were multiple foramina or accessory canals present. This 
information differs greatly from the findings of previous investigators who 
had used ‘‘corrosion preparations’” that had distorted the specimens, a pro- 
cedure that had resulted in erroneous statistical conclusions for many years. 

In referring to Table I, which is a report made by Hess in 1925, my find- 
ings are somewhat similar to his only as far as frequency of canals is con- 
cerned. It is interesting that a contemporary of Hess, namely, Rottenbiller,® 
obtained results by means of casts and histologic sections that were contrary 
to those obtained by Hess. In his study, Rottenbiller used 600 freshly ex- 
tracted teeth from patients ranging in age from 5 to 60 years. All types of 
teeth were proportionately represented. Root canal ramifications were found 
infrequently. Rottenbiller states: ‘‘Methods outlined by Hess and Fischer 


TABLE II, FREQUENCY OF CANALS* 








Upper Teeth 

Central incisor One canal 

Lateral incisor One canal 

Cuspid One canal 

First premolar Two canals, 90%; one canal, 10% 

Second premolar Two canals, 35%; one canal, 65% 

First molar Three canals, 85%; four, 15%; five, occa- 
sionally 

Second molar Same as first molar 

Third molar Three canals, 40%; two, 34%; four and 
five, 21%; and one canal, 5% 


Lower Teeth 
Central incisor One canal, 90%; two canals, 10% 
Lateral incisor One canal, 85%; two canals, 15% 
Cuspid One canal, 85%; two canals, 15% 
First premolar One canal, 95%; two canals, 5% 
Second premolar One canal, 90%; two canals, 10% 
First molar Three canals, 85%; two canals, 10%; four, 
5% 
Second molar Same as first molar 
Third molar Two canals, 80%; three canals, 20%; and 
occasionally, one canal 


Approximately 20% of all canals have lateral branches 
Apical ramifications present as follows: t 
Upper and lower first and second molars 
Upper and lower premolars 
Upper and lower entenem.......1620..2......- 25% 
In comparison with the above, rarely were lateral canals and apicat foramina found in the 
three-power magnification of the 160 teeth under examination. 
*According to Hess.° 
t+Approximate percentages. 





have other disadvantages. . . . In an attempt to remove the organic matter 
from the root canals some of the obstructions may have persisted. On the 
other hand, vuleanite may have been forced into small fissures produced dur- 
ing extraction, or by drying, processing or vuleanizing. Prieswerk, Fasoli, 
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Arlotta, Hess and Fischer have not demonstrated that these lateral canals 
nd multiple foramina leading from the main canal connect with the outer 
rface of the tooth.’’ 

In eutting down the tooth specimens, it was observed that the secondary 
ntine was whiter and more opaque than the primary dentine. In reference 
this, Wheeler’ states, ‘‘In many specimens .. . it is usually possible to see 
e original outline of the pulp chamber because of the translucency and color 
iriation between the secondary deposit of dentine and the primary deposit.’’ 


The maxillary central incisor averages 22.5 mm. in length from incisal 
lge to apex, and the ratio of the root length to the crown length is 1.25 to 
It harbors a pulp chamber which is continuous with the canal. The pulp 
‘hamber is broad from mesial to distal and the pulp canal is broad from labial 
io lingual. The broadest part of the canal is that part which corresponds to 
the cervical line, where the flat mesiodistal area of the pulp chamber meets 
the flat labiolingual area of the pulp canal. In persons up to the age of ap- 
proximately 25 years, it may be found that the pulp chamber follows the gen- 
eral contour of the crown, including the pulp horns which correspond to the 
mamelons. From the cervical level, the pulp canal tapers gradually to the 
apical third where it becomes round and relatively narrow. 

The mazillary lateral incisor averages 22.0 mm. in length, and the ratio of 
the root length to the crown length is 1.47 to 1. The pulp chamber and canal 
have a configuration similar to that of the maxillary central incisor, except 
that the crown, root, and pulp cavity, are proportionately narrower. The 
apical third of the root and canal curves more inwardly than does the central, 
due to developmental conditions. In root surgery, this is of particular im- 
portance, since the operator must follow a lingual direction in order to reach 
the apex. The direction of the canal axis, as in the central incisor, is from 
the apex toward the incisal edge. 

The maxillary canine averages 26.5 mm. in length, and the ratio of the 
root length to the crown length is 1.82 to 1. It is the longest tooth found ‘in 
the human mouth. Some canines measure as long as 35 mm., as may be noted 
in Fig. 2, neeessitating longer than average instruments to explore to the 
apieal region. The pulp chamber is large but narrow in proportion, as com- 
pared to the central and lateral incisors. The coronal third of the pulp canal 
is larger than any of the other single-rooted teeth, and is broad labiolingually, 
as is the root. The eanal tapers as it approaches the apical third and becomes 
abruptly narrow and round. The canal may curve mesially or distally, often 
causing difficulty on opening into and filling this area. As in the case of the 
central and lateral incisors, the labial arcing of the crown should be studied 
when one approaches the chamber and canal. 

The mazillary first premolar averages 20.6 mm. in length, and the ratio of 
the root length to the crown length is 1.51 to 1. It has two canals in most 
cases, although occasionally one canal and, less frequently, three canals may 
be found. In young persons, the pulp chamber has pulp horns, the occlusal 
surface of the chamber is generally at a level 2 mm. coronally to the cervical 
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line, and the floor is about 2 mm. apexward of the cervical line. The floor is 
usually convex but often lies deep in the coronal third of the root. The roots 
may be spread at an angle of 25 degrees or less, or they may be fused, giving, 
from a buceal aspect, the appearance of a single root. In many eases the 
lingual canal, which is continuous with the wall of the pulp chamber and di- 
rectly underneath the lingual cusp, has a larger lumen and orifice than the 


bueeal canal. The buccal canal is continuous with the bueecal wall of the 


pulp chamber, is situated directly underneath the buccal cusp, and is gen- 
erally more difficult to discover and explore. The pulp chamber is broad 
buecolingually and large but, due to secondary dentine formation, it may he 





Fig. 2.—Note that the labial outlines of the crowns of these teeth present an arc from 
the incisal edge to the cervix, and the labial outline of the root presens a continuation of this 
are, not quite as severe, to the apex. These are more pronounced in the oral cavity when the 
tooth is placed at an angle of 60 degrees in the alveolar arch. Lack of attention to this arc 
may result in a perforation through the labial portion of the tooth. As a rule, the central axis 
of the canal follows a straight line from the apex and points toward the incisal edge. 


reduced in size. In some eases, there is a single fused root and a fine corridor 
connecting the two canals. Some cases present one large canal through the 
coronal and middle third sections, at which point a bifureation occurs, result- 
ing in two apical foramina. Occasionally, two canals may coalesce and form 
a single foramen at the apex. ‘ 

The maxillary second premolar averages 21.5 mm. in length, that is, about 
1 mm. longer than the first premolar, and the ratio of the root length to the 
crown length is 1.86 to 1. The chamber is large and continuous with the 
canal. In the area corresponding to the cervical level, the pulp cavity is ellip- 
tical and wide buccolingually. Its occlusal surface is similar to that of the 
first premolar, but the pulp canal floor is deeper. In the majority of cases, 
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The canal may bifureate halfway down or further 


single canal is present. 
In eases where there are two canals and a 


ically, resulting in two canals. 


igle root, the two canals may coalesce and form a single apical foramen. 





Two canals coalesce to form a single canal 


Fi 3.—Note seventh from left in top row. 
Lower row reveals 


g. 
vhich bifurcates to again form two canals and also two apical foramina. 


many variables in single and double canals. 


Fig. 4.—Top row, fourth from left: duo-canaled mesiobuccal root. Middle row: roots are 
closer to one another in comparison to those of the first molats. Notre. Three roots of one 
tooth have different lengths in many cases. Lower row: Third molars possess wide canals, 


converging roots, and a wide variation in patterns. 


The maxillary first molar, by virtue of its bulk, possesses one of the largest 
crowns in the dental arch and the pulp chamber, in early years, conforms to 
the crown shape. The average length of the tooth is 20.8 mm. from the sum- 
mit of the cusp to the apex. The ratio of the root length to the crown length 
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is 1.71 to 1. Its three roots are sturdy, and there is generally a divergence of 
about 45 degrees between the buccal roots, which are often in a virtually verti- 
eal position, and the lingual root. The chamber is reached by opening into 
the center of the occlusal surface and proceeding laterally until the occlusal 
surface of the chamber is removed. Pulp stones and nodules, which are often 
found in molar chambers, present common irregularities,* although thes: 
conditions may also be present in the canals.**> The pulpal floor area, by com- 
parison, covers about one-third to one-half the area of the occlusal surface. 
It is about 3 mm. apexward of the cervical line, while the occlusal surface of 
the pulp chamber is about 1 mm. coronal to the cervical line. The floor oc- 
cupies the anterior two-thirds of the tooth in relation to the occlusal surface 
and presents a somewhat triangular appearance. The lingual canal is usually 
large, round, and easily accessible. The distobuceal canal is situated at a 
position slightly lingual to the position of the mesiobuceal canal and is econ- 
tinuous with the wall of the pulp chamber. Its course is in a distal direction 
and is fairly accessible from an anterior position and, at the apical third, the 
root canal often curves somewhat mesially. The mesiobuceal canal orifice 
is located quite mesiobuccally and should be approached from a distal posi- 
tion. As the canal leaves the chamber, it courses mesially and then slightly 
distally. Often present at the orifice is a thin dentinal wall with which care 
should be exercised to avoid perforating. The root harboring the mesiobuceal 
canal is broad buccolingually and the canal is seen in the form of a slit or 
ellipsis with the length from buccal to lingual. Upon entering this orifice, the 
entire opening should be explored, since an additional canal resulting in two 
apical foramina may be present. 

The mazillary second molar is, in many respects, similar to the first molar. 
Its average over-all length is 20.2, and the ratio of root length to the crown 
length is 1.80 to 1. It is smaller in all dimensions than the first molar, al- 
though the roots do not diverge as much and are occasionally fused. Its oc- 
clusal outline is more rhomboidal, as may be noted by the shorter buccal sur- 
face following the curvature of the occlusal arch. It is narrower in its distal 
measurement. The occlusal surface and the floor of the pulp chamber are 
in about the same corresponding position and surface area comparison as that 
of the first molar. The floor of the chamber is markedly convex, giving a 
slight funnel shape to the canal orifices. Usually in the young adult the oc- 
clusal surface of the pulp chamber is at a level 1 mm. beyond the cervical line 
eoronally, and the floor of the pulp chamber is about 3 mm. apexward of the 
cervical line. Since the length measurement of the tooth is approximately 20 
mm. and the measurement from the occlusal surface to the floor of the cham- 
ber is about 10 mm., the length of the canal proper would be about 10 mm. 
Occasionally, the canals curve (as in most molars) into the chamber at an 
angle of 45 degrees to the floor, making it necessary to remove a lip of dentine 
with a sharp instrument in order to enter the canal orifice in a more direct 
line with the canal axis. The lingual canal is similar to that of the first molar, 
except that its angle in relation to the buccal roots tends toward the vertical 
position. The distobuccal canal occasionally has a tendency to course first 
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listally and then somewhat mesially at its apical third, forming what may be 
termed a ‘‘dog leg,’’ connoting a sharp angle. The mesiobuceal canal and 
oot are not as broad buccolingually as those of the first molar. The mesio- 
uceal canal presents exploration difficulties, inasmuch as the orifice has to 
e approached from a posterior position where there is less room for instru- 
ientation. 
The maxillary third molar has an average length of 17 mm., and the ratio 
the root length to the crown length is 1.80 to 1. The crown of this tooth 
venerally extends buceally so that there is more working room in the vestib- 
ilar area. The occlusal surface in the pulp chamber is at a level of 1 mm. 
-oronal to the cervical line; the floor is about 3 mm. apexward of the cervical 
line, leaving an average of about 8 mm. of actual canal length. The tooth 
resembles the second molar to a great extent, but has more anomalous varia- 
tions than any of the upper teeth. In most eases, the roots are closer together 
than those of the second molar and they are often fused. Three canals simi- 
lar to the second molar may be present. One large canal, apparently the 
lingual canal, encompassing the two buceal canals with a single apical foramen 
or two apical foramina, may exist. In rare cases, there are four roots and 


four separate canals. 


Fig. 5.—Location of canal orifices near the cervical line of maxillary and mandibular teeth. 
(Grossman, Cyclopedia of Medicine, Courtesy of F. A. Davis Company. 


The mandibular central incisor is the smallest tooth in bulk in the dental 
arch; its average length is 20.5 mm., and the average ratio of the root length 
to the crown length is 1.34 to 1. Its pulp chamber is flat in its mesiodistal 
measurement, and the pulp canal is flat in the labiolingual measurement, simi- 
lar to that of the maxillary central incisors. One canal is generally present, 
although oceasionally there are two canals. The pulp horns become calcified 
sooner in life than those of the maxillary anterior teeth, due to greater attri- 
tion and other conditions peculiar to these teeth. The pulp cavity is largest 
in the area that corresponds to the cervical line forming a narrow, elliptical 
slit which tapers into a fine, constricted, round canal as it approaches the 
apical third. This tooth slopes lingually from crown to apex, and the apical 
third curves slightly distolingually. The tooth position, in the mandible at 
an angle of 60 degrees in addition to the buceal arcing from incisal edge to 
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apex, is pointed out so that the operator may obtain the proper approach and 
access into the central axis of the pulp canal. The periphery of the root is 
narrowest in the middle third and care should be exercised to prevent perfora 
tion. As age advances, the canal may become minute and difficult to explore. 


The mandibular lateral incisor is slightly larger in most respects than its 
neighbor, the central incisor, to which it bears a strong resemblance. Its aver- 
age length is 21 mm., and the average ratio of the root length to the crown 
length is 1.32 to 1. Its crown is somewhat broader and the over-all measure- 
ment slightly longer than that of the central incisor; the presence of two 


Fig. 6.—Note labial arcing from incisal edge to apex of all mandibular anterior teeth 
similar to the maxillary anterior teeth; note also the central axes of canals pointing toward 
the incisal edges. There is a slightly greater incidence of double canals in lateral incisors than 
in central incisors. »Mandibular canines have large canals; rarely, two roots and two canals 


are present. 


canals is more frequent than in the central incisor. The curvature of the 
apical third is somewhat greater in a distolingual direction than that of the 
central incisor. When approaching the pulp cavity, a start should be made 
from the cingulum area and worked toward the incisal to obtain direct access 
to the pulp chamber and canal. When the mandibular incisors are in linguo- 
version, it is often necessary to open into the canal from the labio-incisal angle 


to obtain access. 

The mandibular canine averages 25.5 mm. in length and the average ratio 
of the root length to the crown length is 1.48 to 1. One root and one eanal 
are usually present. Occasionally, there are two roots which may or may not 
be fused and can present two canals. Quite rarely are there three roots and 
three canals present. This tooth is similar to the maxillary canine in many 
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espects, but differs in that the labiolingual and mesiodistal measurements are 
smaller throughout and the chamber and canal are also proportionately 
maller. Sinee superimposition in reading a roentgenogram may give the ap- 
earanee of one canal when two are actually present, the taking of roentgeno- 
rrams at a 15-degree difference in lateral angulation is reeommended. When 
pproaching the central axis of the pulp cavity, the position of the tooth in 
elation to vertieality and its labial arcing should be considered. 

The mandibylar first premolar averages 21.6 mm. in length, and the aver- 
ive ratio of the root length to the crown length is 1.79 to 1. It is similar to 
its eanine neighbor in many respects, having a single occluding cusp and a 
central eanal axis pointing to this cusp, as in all anterior teeth. A single canal 
is usually present and only occasionally an additional canal is found. It is 
necessary to open the entire chamber from buccal to lingual walls to discover 
this additional canal. The entrance to the canal is generally large and ellip- 
tical, with the narrow measurement mesiodistally. This becomes suddenly 
narrow and round at the apical third, occasionally making it difficult to obtain 
a grip for instrumentation to the apical foramen. It has a buceal arcing from 
occlusal tip to apex and, since the crown is inclined somewhat lingually, the 
approach to chamber and canal should be from a slightly lingual position. 


_ Fig. 7.—Mandibular premolars. The buccolingual cross sections reveal a high percentage 
of single straight-line canals. When two canals are present, they may be difficult to explore, 
as the chamber may reach as low as the middle to apical third. 


The mandibular second premolar usually is slightly longer than the first 
premolar, averaging 22.3 mm. in length, and the average ratio of the root 
length to the crown length is 1.83 to 1. It has one canal in the majority of 
eases. The buceal and lingual cusps are of about equal length and often 
present are two lingual cusps, totaling three cusps. In comparison to the first 
premolar, the root of which is round at the cervical level, the second premolar 
has a greater girth and is wider buecolingually;’ the size and shape of the 
canal vary proportionately. When the pulp chamber is approached, the 
opening is made bueeolingually from eusp tip to eusp tip. The canal courses 
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in a straight line and tapers to a narrow, round canal which may be con- 
stricted. Occasionally, there is a tendency for an island to form in the middle 
third area, causing two canals to form which may coalesce and again form a 
single canal. Less frequently, at the middle of the canal, an additional 
smaller canal spurs off which is difficult to negotiate when it exits from the 
main canal at almost a right angle. For purposes of periapical study, the 
mental foramen is found closer to the apex of this root in a greater percentage 
of cases than to the first premolar apex. 

The mandibular first molar has an average length of 21 mm., and the aver- 
age ratio of the root length to the crown length is 1.72 to 1. Three canals are 
usually present—one canal in the distal root and two canals in the mesial 
root. The pulp chamber in early years follows the general contour of the 
tooth exterior, and as years advance the pulp horns disappear. The occlusal 
surface of the pulp chamber corresponds to a level 1 mm. above the cervix, 
and the floor is about 3 mm. below. The floor is rectangular in shape, placed 
slightly mesial to a central position, and, by comparison, covers almost one-half 
the area that the occlusal surface covers. Since the floor is about 3 mm. be- 
low the cervix and the crown measurement is approximately 8 mm. (totaling 
11 mm.) from occlusal surface to the pulp floor, this would leave the actual 
length of the canals from the floor of the pulp chamber to apex at about 9 
mm. The orifice of the distal canal is generally large and slightly elliptical, 
with its length from buccal to lingual, and it is easily accessible from a some- 
what anterior position. Dr. Harry Albert,? in thirty-two years of clinical ex- 
perience, finds that in a great percentage of cases there are two canals in the 
distal root; these are either separated or connected by a corridor. Due to the 
lingual incline of the tooth, the orifice of the canal may be found well underneath 
the buceal cusp, so that the usual approach for instrumentation to the distal canal 
is from a somewhat mesiolingual position. At the apical third, the root and 
canal curve slightly mesially. In the mesial root, two canals are invariably 
present—one buceal and one lingual. The orifices are often connected by a 
groove which helps to locate both canals. The orifices, in most cases are close 
together and may be situated well underneath the buceal cusp. These canals 
are continuous with the walls of the pulp chamber, but very often they enter 
the chamber at a distal incline. The two canals usually diverge and then con- 
verge slightly and end in two apical foramina. The apical third of the root 
curves slightly distally. A corridor may connect both canals part way or all 
the way, forming a single ribbon-shaped canal ending in a single apical fo- 
ramen, This observation is essential in expediting the removal of the entire 
canal contents. 

The mandibular second molar has an average length of 19.8 mm., being 
slightly shorter than the first molar, and the average ratio of the root length to 
the crown length is 1.86 to 1. The crown is shorter and the roots longer in com- 
parison to the first molar. The second molar is similar to the first molar in many 
respects, including the number of eanals. It differs from the first molar in that 
the tooth is smaller in all proportions and its distal wall is narrower. The 
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hamber is approached from the central point of the central fossa of the occlu- 
sal surface. In comparison to the first molar, the chamber is smaller and all 
nals are closer together. This tooth is inclined more lingually than the first 
iolar, and the directional approach should correspond to the tilt of the tooth. 
The distal eanal is easily approached from a somewhat anterior position. Due 
the lingual inclination of the tooth in the arch, the distal and mesial canal 
ifices may be loeated well underneath the buceal cusps. The mesial canals are 
taller, as a rule, than those of the first molar, but the greatest difficulty lies in 
1e need for a posterior approach, as both mesial canals curve mesially from the 
ulp orifice and then are slightly distally. These characteristics often make it 
ecessary to cut away a greater portion of the mesiobuccal cusp in order to 
enter the mesiobueeal canal. Occasionally, it is necessary to open into the 
canal from the exterior of the tooth from the buccal surface, above the cervix, 
in order to enter the mesiobuccal canal in a line with the central axis of the 


canal. 





Fig. 8.—Two lower rows: Buccolingual sections of mesial roots reveal two canals which 
liverge and then converge. Also note variations in connecting corridors. In many cases the 
orifices of the two canals are quite close to one another. Note projection of dentine covering 
orifices as canal approaches chamber in a curve. 

; Upper row: Mandibular third molars reveal many variations in size and shape of canals. 
Often the roots are convergent and short, and the canals are wide. 


The mandibular third molar averages 17.5 mm. in length, and the average 
ratio of the root length to the crown length is 1.76 to 1. Its shape and size 
are variable, as well as its chambers and canals which possess many anomalous 
configurations. Perhaps because of its late eruption and comparative lack of 
use, its chamber and canals are quite large in contradistinction to its neigh- 
boring molars. 
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Generally, two roots and two canals are present but occasionally there are 
one, three, or more canals. It is similar in many respects to the second molar. 
The chamber is quite large and its canals are short. These attributes may 
actually facilitate apical exploration. 


The Position of Teeth and Pulp Cavities in the Dental Arch 


In distinguishing the component parts of the pulpaP cavity as related 
to endodonties, the purpose is not only to dissect the pulp cavity as we see 
it as an isolated tooth from the dental arch, but also to resolve its position in 
the arch, since that is the position from which we approach the pulp chamber 
and canal. This includes treatment of teeth in malocclusion and malposition, 
which is not always to the advantage of the operator. Thus, for example, the 


Fig. 9.—Line drawn horizontal to occlusal surface of upper first molar. Curved lines 
have been drawn, using this line as center. Each tooth has its own arcing. Teeth set in 
supporting bone follow gentle curves. 


operator would view a mandibular left molar of a patient sitting in the dental 
chair from a side position to the patient’s head and above the level of oeclu- 
sion. In this case, the line of sight would be from a lingual and anterior posi- 
tion. In the case of a mandibular right molar, the line of vision would be 
from a buceal and anterior position. In either case, there is difficulty in ob- 
taining a direct line of vision to the mesial canals without cutting away mesio- 
bueeal tooth structure. 

It is to be noted that the entire maxilla and the mandible are made up of 
harmonious curves, and the roots from cuspid to molars curve distally at 
approximately an 85-degree angle to the occlusal surfaces. 

The teeth have an additional inclination that should be carefully ob- 
served, that is, the axial inclination from a mesial aspect of the tooth, The 
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ineisors, maxillary and mandibular, are placed with their axes at about 60 

egrees; the maxillary and mandibular canines at approximately 80 degrees. 
he maxillary premolars are almost in a vertical position with only slight 
suceal inclination ; this buccal inclination increases slightly from first to third 
iolar. The mandibular premolars are situated in a lingual inelination of 
bout 85 degrees. The mandibular first molar tilts lingually at about 80 de- 
rees. The mandibular second molar tilts at about 75 degrees. 

When operating, by reflection of a mouth mirror on posterior teeth, there 
iay be an illusion as to the true position of the canal orifices. In order to 
bviate this illusion, it is necessary to stand directly in front of the patient 
ind hold the mirror so that the flat surface is parallel to the distal surface 
of the tooth. Therefore, in approaching the pulp cavity, one should study the 
lireetion of the central axis of the tooth and pulp cavity by studying the line 
of vision in addition to the tooth inclination. One also should consider that 
all these angles may vary widely from the aforementioned figures which were 
computed as an average.’ The angles may change according to the adapta- 
bility of the dental mechanism and malpositions acquired or inherited. A 
thorough study of the position of the tooth in the bone is essential before the 


operator may enter the pulp cavity. 


Pulp Chamber and Curved Canal Observations 


Pulp chambers vary in height in posterior teeth (Fig. 10) from 0.5 to 5 mm., 
but the average in adults is 3 mm. . Secondary dentine may form equally from 
the occlusal surface or from the floor of the pulp chamber, but more often 
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__ Fig. 10.—Note differences in size and position of pulp chambers. A, Pulp chamber in 
child. B and C, Pulp chambers in advancing years. B, Note secondary ‘dentine which has 
formed on occlusal surface of pulp chamber. The size of the pulp chamber thus reduced is 
further reduced by pulp stone (denticle) formation. C, Note secondary dentine that has 


formed in floor of pulp chamber. 

dentine forms in greater amounts at the occlusal surface. This would be ob- 
vious, since this area receives the greatest irritations or stimulation resulting 
in the formation of secondary dentine. 


When curved roots and canals are mentioned in the foregoing descrip- 
tions, the term is used relatively, since roots differ in degrees of curvature. 
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This knowledge is essential, since proper exploration of the apical area de- 
pends on the degree of curvature and the diameter of the lumen of the eanal, 
Also important are the temper and gauge of the instruments used. 


Pulp Stones and Secondary Dentine 
In clinical practice, it has been found that pulp stones or secondary den- 
tine may cause the lumen of a canal to be reduced to microscopic dimensions 
or even cause complete obliteration.’ * **'° These conditions may be found 
to a great extent in one or both small canals of molars resulting in pulp cham- 
ber circulation being carried on by the large canal. 


Summary 
1. Average lengths of teeth and computed average ratios of root lengths 
to the crown lengths are stated for two main reasons: 
a. To assist the operator in determining the depth of insertion of 
guide wire into canal before taking roentgenogram for measurement 


control. 
b. To assist the operator in estimating the tooth length when he is 


unable to obtain a satisfactory roentgenogram for some reason. 

2. The frequency and characteristics of the canals in all teeth are given. 

3. The common location of canal orifices is presented. 

4. The suggested endodontic approach to pulp chambers, including the 
floor shapes and positions, is discussed. 


5. The positions of curvatures and directions of pulp canals are presented. 
6. The variability and incidence of accessory canals and multiple fora- 


mina are discussed. 
7. The axial inclinations and positions of the teeth in the arch are con- 


sidered. 
Conclusion 


It is known that pulp cavities vary greatly in size and shape in different 
races as well as in different persons within the same race. It is also evident 
that, as growth forces continue, there is a diminution in the size of the pulp 
cavity, sometimes to a point of obliteration. Teeth may have been affected by 
decay processes, erosion, abrasion, restorations of varying depths, causing 
pulp injury, speed grinding, loss of vitality, ete., all of which have a tendency 
to change the size and shape of the pulp cavity. Nevertheless, morphologic 
knowledge is indispensable, inasmuch as one is guided in detecting the position 
of the pulp cavity regardless of size, shape, or position of the tooth in the arch. 

Pulp cavities generally conform to the outline of the teeth before the 
formation of secondary dentine, which usually begins after the teens. From 
this time to middle age, the laying down of secondary dentine is extremely 
slow and frequently imperceptible. It is during this period that teeth, which 
otherwise might be lost, may be salvaged with the least amount of operative 
difficulty and also with the minimal amount of discomfort to the patient. 
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An essential supplement to the knowledge of internal dental morphology 
endodonties is the studied development of digital dexterity and a definite, 
ognized procedure and modus operandi. 

Morphologie knowledge aids the operator in tracing a canal to its termi- 
ition, thereby inereasing his degree of success. The rare unsuccessful case 

‘alls in the category of the frailties of the human element of the operator and 
he rebellion of the patient’s cellular elements to injury. 
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THE EFFECTS OF PROTEIN DEPRIVATION UPON THE ORAL TISSUES 
OF THE RAT AND PARTICULARLY UPON PERIODONTAL 
STRUCTURES UNDER IRRITATION 


S. Siamunp Stan, D.D.S., M.S.,* Henry C. SANDLER, D.M.D., M.P.H.,** anp 
LEsTER CAHN, D.D.S., F.D.S.R.C.S.(ENe.),*** Brookiyn, N. Y. 


N ADEQUATE supply of protein is of such basie importance to cellular 
metabolism that its deficiency produces widespread deleterious effects.’ 
Prolonged.low protein intake causes inhibition of growth and loss of weight,’ 
body water shifts with edema and plasma volume decrease,* hematopoietic 
disturbances leading to anemia,‘ decreased resistance to infection,® and altera- 
-tion of specific protein substances.°® 
Recent studies have been focused upon protein deprivation as it affects 
the chronic degenerative diseases, and the periodontal structures in particular. 
Chawla and Glickman’ found that protein deprivation in young rats caused 
degeneration of the connective tissue of both the gingiva and the periodontal 
membrane, osteoporosis of the alveolar bone, and retardation of cementum 
deposition. Similar changes following protein deprivation in young rats were 
also reported by Stein and Ziskin,* Hunter,’ and Frandsen and co-workers." 
Goldman,"' using young adult rats as well as monkeys, noted degeneration of 
the connective tissue fibers in the periodontal membrane and osteoporosis in 
the alveolar supporting bone of the experimental animals. He pointed out, 
however, that the extent of degenerative changes depended greatly on the age 
of the animals, the younger animals being more severely affected. 


Method 


This investigation was planned to study the effects of periodontal irrita- 

tion in adult rats exposed to various degrees of protein deprivation. 
Thirty-two young adult white rats (Wistar strain), weighing 325 grams 

(average) at the beginning of the experiment, were divided into three dietary 
groups, as shown in Table I. All the diets were essentially the same in respect 
to mineral, vitamin, carbohydrate, and fat content, but differed in protein 
content. In all instances, water and food were provided ad libitum. 

From the Veterans Administration Hospital, Brooklyn, New York. 

*Attending, Periodontology. 


**Chief, Dental Service. 
***Consultant, Oral Pathology. 
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TABLE I. ProrTocot OF PROTEIN DEPRIVATION IN RaTS 








- Group I. Control diet* (23 per cent protein)—minimum of 8 weeks 


A. No wire irritant 2 animals 
B. Wire irritant in position for 8 weeks 2 animals 
Group II. ‘Protein-deficient diet (2 per cent protein)—minimum of 8 weeks 
A. No wire irritant 2 animals 
B. Wire irritant in position for 8 weeks 4 animals 
C. After 8 weeks on protein-deficient diet, 
animals were returned to control diet 
for period from 6 to 10 weeks: 
1. No wire irritant 4 animals 
2. Wire irritant for entire period 3 animals 


Group III. Protein-free diet 
A. No wire irritant 6 animals 
B. Wire irritant until expiration or mini- 9 animals 
mum of 8 weeks 
Total “$2 animals 





*Feeds were prepared by Nutritional Biochemicals, Cleveland, Ohio. 


At various intervals during the experiment, with the animals under 
Nembutal anesthesia, an oral irritant was placed around the neck of the lower 
first molar on one side. The opposite side of the lower jaw remained un- 
treated for control. The irritant consisted of a stainless steel wire which was 
placed through the interproximal space below the contact point and looped 
around the neck of the tooth. In order to create enough space for the wire 
to pass through the interproximal space, an opening was drilled with a #£557 
bur below the contact point and biting into the proximal surfaces of both the 
first and second molars. In the course of this operation, it was difficult to 
avoid the pulp chamber of one or the other of the teeth, so that exposure of 
the pulp was not unusual. 

At varying time intervals, the animals were sacrificed, often in a mori- 
bund state. The heads, femurs, kidneys, and livers* were dissected and fixed 
in 10 per cent Formalin. Cheek, tongue, lower jaw, and femur specimens were 
prepared for histologic investigation. Bone specimens were decalcified in 5 
per cent nitrie acid and all sections were stained with hematoxylin and eosin 
stain. 

Findings 

General.—_Rats on a normal diet (23 per cent protein) gained weight, 
whereas all the rats on a protein-deficient diet lost weight continuously. How- 
ever, the rate of weight loss was significantly greater among those animals on 
a protein-free diet, as compared with those on a 2 per cent protein diet. An- 
imals on a protein-free diet lost an average of 2.5 + 0.12+ per cent of original 
body weight per day, while those on the 2 per cent protein diet lost an average 
of 1.1 + 0.02¢ per cent of original body weight per day. Seven of the animals 
who survived a diet of 2 per cent protein for a period of eight weeks were 
then returned to a normal (23 per cent) protein diet. These animals not only 
regained their lost weight, but also gained some additional weight. All the 


=< 


*Kidney and liver findings will be reported at a later date. 
?Standard error. 





762 STAHL, SANDLER, AND CAHN 


protein-deprived animals showed a loss of hair luster, many developed ulcera- 
tions of the skin, and a few developed a partial paralysis of the posterior 
limbs. Histologic aberrations were found in all the protein-deficient animals, 
but the severity of the lesions seemed to be related inversely to the quantity 
of protein in the diet and directly to the length of time the animal was exposed 
to protein deprivation. 


Fig. 1.—Area of the tongue of a control animal. The filiform’ papillae are of normal 
height. * (Miagnification, 125; reduced 1%.) 

Fig. 2.—Area of the tongue of an animal on protein-free diet for seven weeks. The 
filiform papillae — almost disappeared and the epithelium is much thinner. (Magnification, 
125; reduced 4.) 


Femur.—Normal proliferation and zoning of cartilage at the epiphyseal 
plate of the femur were markedly interrupted in protein-deprived animals. 
The cartilage plate was narrowed, with a decrease in osteoblasts and osteoid 
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issue on the periosteal surfaces. Protein-deprived animals that were re- 
urned to a normal diet showed some evidence of return to normal prolifera- 
m and zoning of the cartilage at the epiphyseal plate. 


Tongue.—The papillae on the dorsal tongue surfaces were very much 
iattened in animals on a protein-deficient diet (Figs. 1 and 2). The epithe- 
ium was thinner and mitosis was rarely seen in the germinal layer. The un- 
ierlying connective tissues appeared edematous and atrophy of muscle bundles 
was noted in some sections. The tongues of the animals that were returned to 

normal diet following deprivation showed a somewhat increased keratiniza- 
tion of the dorsal epithelial layer; however, papillar height was still reduced. 


Cheek.—The epithelium of the cheek in the protein-deprived animals 
showed a considerable accumulation of debris and shedded cells, which ap- 
peared to eling to the surface of the mucosa. In some areas, degenerative 
changes of the vascular bed of the corium, such as endothelial proliferation 
and swelling, were seen. Many of the muscle bundles appeared atrophic, 
and degeneration of muscle fibers was noted. Following a return to a normal 
diet, these findings were no longer noted. 


Fig. 3.—Interradicular alveolar bone of an animal on a protein-free diet for eight weeks 
and = nos iene diet for eight weeks. Osteoporosis is still evident. (Magnification, 
X60; reduced \, 


Jaws.—The histologic findings were quite marked in some of the protein- 
deprived animals, but abnormalities were not consistent in all the animals. 
Several animals showed unusual enlargement of the marrow spaces of the 
alveolar supporting bone (Fig. 3). There was a decrease in the numbers of 
osteoblasts and cementoblasts and in many of the sections osteoclasts were 
found in normal numbers, while osteoblasts were scarce. This would seem 
to indieate that the apposition of bone was nearly at a standstill, while the 
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normal resorptive process continued. However, the level of the alveolar crest 
in relation to the roots of the teeth did not differ markedly, whether the an- 
imal was protein deficient or not. 

The periodontal membrane fibers of protein-deficient animals often ap- 
peared swollen, showed some disorganization of the bundle arrangements, 
and seemed to stain paler than fibers in the control animals. 


Fig. 5. 


normal condition at apex. (Magnification, 100; reduced } 


73° 


Fig. 4.—Apex of tooth of a control animal on — ek diet. Pulpal exposure. Note 


Fig. 5.—Tooth apex of animal on a protein-free diet for six weeks. Pulpal exposure. 
Note inflammatory exudate at apex. (Magnification, 100; reduced 4.) 

Regardless of diet or protein deficiency, the epithc:ium of the interdental 
papillae as well as the underlying corium showed some round-cell infiltration 
as well as some downgrowth of the epithelial attachment. 





Fig. 6.—Interdental alveolar crest between first and second molars at site of wire irritant 


for eight weeks. Control animal on normal diet. Note flattened papilla and osteogenic 
activity at the alveolar crest. The level of the crest is just below the cementoenamel junction. 
(Magnification, X100; reduced %.) 

Fig. 7.—Interdental alveolar crest between first and second molars at site of wire irritant 
in place for eight weeks. Animal on protein-free diet. The alveolar crest has been resorbed 
and is close to the level of the apex. (Magnification, 100; reduced \%.) 

Fig. 8.—Interdental alveolar crest below irritant. Animal on protein-free diet for eight 
weeks and then returned to normal diet for eight weeks. The alveolar crest is at the level 
of the apex. (Magnification, x75; reduced \%.) ‘ 
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Inflammatory Response at the Tooth Apex.—Dental pulps became infected 
whenever they were accidentally exposed, regardless of the diet of the animal. 


However, the inflammatory response of animals on a normal diet usually was 
contained within the pulp with little reaction at the apex of the tooth 
(Fig. 4), while protein-deprived animals with pulpal exposure showed a 
marked periapical inflammatory exudate (Fig. 5). 

Animals deprived of protein for eight weeks and then returned to a nor- 
mal diet for another six to ten weeks showed evidence of healing, and the 
periodontal membrane seemed to approach a normal appearance, while osteo- 
blasts and cementoblasts were seen in greater numbers. However, there was 
little change apparent in the enlarged marrow spaces, even though the ani- 
mals had been returned to a normal diet for as long as ten weeks. 


Influence of Local Irritant.—In every case, the placement of a wire irri- 
tant depressed and flattened the interdental papilla. In animals on a normal 
diet, attempts at healing were evidenced by the organization of the collagen 
fibers and the frequent occurrence of fibroblasts, osteoblasts, and osteoid tissue 
at the crest (Fig. 6). 

In protein-deprived animals, following an equal time interval of chronic 
irritation, the interdental tissue degeneration was more severe and reparative 
processes were almost absent. There was increased proliferation of the epi- 
thelial attachment toward the apex, with round-cell infiltration into the epi- 
thelium and underlying connective tissue. The connective tissue fibers in that 
area also showed some disorganization and necrosis, and the alveolar crest 


was markedly resorbed, with little evidence of apposition or osteoblastic ac- 
tivity (Figs. 7 and 8). 


Discussion 

There were four interesting findings in the protein-deficient animals. 
These were: the effect on the tongue, persistent osteoporosis, periapical in- 
flammatory response, and periodontal changes following irritation. 

Atrophy of the tongue epithelium, as well as the disorganization of the 
muscle bundles and edema, confirms the findings of others.*:*° 14 These ob- 
servations suggest that the smooth, edematous tongue may be a sign of pro- 
tein depletion and may account for some of the smooth human tongues which 
do not improve under multivitamin therapy. It is possible that human protein 
deficiency may exist more often than is commonly believed. 

Since the matrix of bone is largely protein, it was expected that there 
would be serious interference with the development of new bone. This was 
more evident in the femur than in the jaws, but osteoporosis was evident in 
many of the jaw sections. 

It may appear paradoxical that osteoporosis continued to exist when se- 
verely depleted animals were fed the control diet in an attempt to replete 
them. However, it is a well-known clinical fact that osteoporotic bone does 
not quickly return to normal, even though the cause of osteoporosis may be 
eliminated or modified. This is seen in the menopausal osteoporosis of the 
spine. With the administration of the proper hormones, the clinical condition 
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improves markedly; yet the roentgen picture of the spine does not. Further- 
nore, a severely depleted organism may not be able to bear the load of sud- 
lenly metabolizing a normal food intake. The metabolic equilibrium of a 

severely depleted organism is established for a much lower food intake and 
ich an animal, suddenly faced with the necessity for processing a full diet, 
levelops a severe disruption of the established equilibria with consequent 
ssue destruction and even death.** 

The reduced inflammatory response to infection was consistent with the 
clinieally established knowledge that low resistance to infections follows 
faulty protein metabolism. 

Most significant is the rapid resorption of the alveolar crest under a local 
irritant in the protein-depleted animals. This would seem to suggest that 
esorption of interdental alveolar bone depends not only upon the local irri- 
tant, but also upon the nutritional status of the underlying periodontal struc- 
tures. It further implies that adequate protein metabolism is essential to 
cellular resistanee of the periodontal structures. 


Conclusions 


1. Protein deprivation in rats produced generalized degenerative changes, 
extensive weight loss, dulling of hair, ulceration of skin, and paralysis of the 
posterior limbs in some eases. The significant oral changes associated with 
protein deprivation consisted of thinning of epithelium, with decrease of 
height of papillae of the tongue and atrophy of muscle bundles of the cheek 
and tongue; persistent osteoporosis of the alveolar bone; and marked peri- 
apical destruction subsequent to pulpal exposure. 

2. An irritant (wire) around the neck of the tooth in a normal animal 


caused a flattening of the interdental papilla with normal inflammation, but 
no noticeable resorption of the alveolar crest of bone. However, when this 
same irritant was placed in a protein-deprived animal, it caused not only a 
flattening of the interdental papilla but degeneration of connective tissue 
fibers, marked resorption of the alveolar crest of bone, and retardation of re- 
pair. The findings suggest that local irritants superimposed upon protein- 
depleted tissues produce a greater degree of degeneration of periodontal tis- 
sues. 
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ORAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC ACID, 
AND PANTOTHENIC ACID DEFICIENCIES IN ADULT DOGS* 


D. Aronsky, D.D.S., Pa.D., Rocnester, N. Y. 


(Continued from the June issue, page 656.) 
Discussion 

LTHOUGH human pellagra is accompanied by severe clinical symptoms, 

the autopsy findings are practically nil. The mouth, tongue, and skin 
lesions are the most constant and consistent lesions.’® 7+ *° It has been stated 
that: ‘‘The appearance of persons who have died of pellagra is characteristic 
only to the degree that the appearance of lesions of skin and mouth is charac- 
teristic.’ However, the skin lesions, although they are characteristic in 
their distribution, are ‘‘notably lacking in any specific changes which would 
distinguish them from those found in dermatitis due to other causes.’’** The 
ulcerative mouth lesions are not specific in that similar lesions can be found 
in eases of acute Vineent’s infection. The atrophic glossitis is not pathogno- 
monie of pellagra. Atrophy of the lingual papillae also can be found in cases 
of pernicious anemia, sprue, and iron deficiency.* 

Oral symptoms are prominent also in experimental animals. The 
oral lesions associated with vitamin B deficiencies have been studied in 
dogs” 8, 14, 24-26, 29, 30, 35 rats,?* 27, 34, 38, 43, 45 mice, 28, 44 monkeys,'* 16-18, 41 ond 
pigs.** Uleerations of the mucosa constitute one of the cardinal signs of the 
disease. The predominant microorganisms found in the lesions are Bacillus 
fusiformis and Spirillum vincentii.® ** 1 8741 However, it has been observed 
that ulcerations can disappear spontaneously during the course of the defi- 
ciency. °° Our observations on dogs support this statement. The acute 
stomatitis usually runs its course in about fourteen days. It appears that even 
under adverse conditions, such as a deficiency, Vineent’s infection may be a 
self-limiting disease. 

Rhoads and Miller** were the first to differentiate between the stomatitis 
and glossitis of canine pellagra. The stomatitis is characterized by hyperemia, 
pseudomembrane formation, and necrosis. The glossitis, which may be acute 
or chronie, is ‘‘strikingly similar to that seen in sprue and pernicious anemia 
in human beings’’ and is ‘‘at times completely unassociated with stomatitis.’’ 
The glossitis is atrophic in nature. The symptomatology given by them is 
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surprisingly similar to that accepted by the Food and Nutrition Board of the 
National Institutes of Health’® as characteristic of the glossitis associated 
with vitamin B complex deficiency in human beings. 

Our study indicates that the atrophic glossitis is not peculiar to canine 
pellagra alone, but that it also accompanies niacin, riboflavin, pyridoxine, 
folic acid, and pantothenic acid deficiencies in dogs. The lingual lesions are 
noninflammatory in type and are characterized by papillary atrophy and 
degeneration, predominantly involving the epithelium. The lesions may be so 
inconspicuous as to preclude their detection by the unaided eye. 

Grossly, the glossitis accompanying various deficiencies cannot often be 
differentiated. This is especially true of riboflavin and pyridoxine deficiencies. 
Although in all the deficiencies studied the lesions were similar in that they 
were accompanied by impaired epithelial differentiation followed by degenera- 
tion and atrophy, there were several features more or less characteristic of 
each deficiency. The findings are summarized in Table I. 


TABLE I. CHARACTERISTICS OF LINGUAL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC 
ACID AND PANTHOTHENIC AcID DEFICIENCIES 








.| DISTRIBUTION | PAPILLAE PRINCIPAL PATHOLOGIC 
DEFICIENCY OF LESIONS AREA IN'VOLVED AFFECTED FINDINGS 
Niacin Diffuse. Usu- All dorsum All except cir- Lack of keratinization. 
ally begins at cumvallate Some epithelial prolif- 
margins eration followed by 
degeneration and 
atrophy 





Riboflavin Patchy. Small, Predominantly Filiform and 
discrete, a- anterior two- fungiform Degeneration of epi- 
trophic areas thirds of dor- thelium starting along 
sum basal layer. Phago- 
cytic invasion. Rare- 
faction of adjoining 
submucosa 


Pyridoxine Patchy. (Sim- Predominantly Filiform Hydropic degeneration. 
ilar to ribo- anterior two- Parakeratosis. De- 
flavin) thirds of der- generation of epi- 

sum thelium along basal 
layer. Nerve degenera- 
tion 


Folic acid Diffuse. Hardly Predominantly Filiform and Complete disorganization 
detectable anterior two- fungiform of papillary layer. 
grossly thirds of dor- Massive epithelial 

sum proliferation and 
atrophy. Nerve de- 
generation 


Pantothenic Diffuse. Un- Predominantly _Filiform Lack of keratinization. 
acid detectable anterior two- Parakeratosis. Nerve 
grossly thirds of dor- degeneration 
sum 





There are other features common to the deficiencies studied, namely: 
the degree of lingual involvement parallels the severity of the deficiency; the 
extent of the lesions and the degree of degeneration depend upon the duration 
of the deficiency and upon the number of succesive attacks of acute deficiency 
experienced; the response to specific vitamin therapy is prompt; irrespective 
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of the type of deficiency, the most striking microscopic changes are found 

in the epithelium. Definite early changes in the connective tissue were ob- 
ved only in riboflavin deficiency. However, absence of obvious changes does 
t imply that the connective tissue is not involved. The damage may be 
ly biochemical. 

There is paucity of information with regard to histologic changes. While 

enton”® states that rarefaction of the connective tissue immediately under- 
neath the epithelium constitutes the most significant finding in canine pellagra, 
Lillie®® states that the earliest change is swelling and edema of the epithelium. 
It should be remembered that canine pellagra is a multiple deficiency state. 

What constitutes the first microscopic change in the deficiencies studied 
by us could not be determined. Due to the small number of animals in each 
croup, the number of biopsies had to be restricted. They were only resorted 
to when definite lesions were first observed. Our observations indicate that 
the miecroseopie picture may vary according to the type of the deficiency, its 
severity, duration, and the number of successive attacks of acute deficiency 
experienced. This is especially well demonstrated in riboflavin deficiency. 
While biopsies taken during the first attack failed to reveal any specific 
pathologic findings, biopsies taken during the second attack showed pro- 
eressive epithelial and connective tissue changes. The pronounced rarefac- 
tion of the epithelium was observed only during the second attack. The same 
is true of the nerves, which may appear normal during the first attack and 
exhibit signs of degeneration during the second attack. 

Glossitis is not the first symptom of deficiency. It is preceded by non- 
specifie symptoms which include loss of weight, irregularities of appetite, and 
castrointestinal disturbances. Anemia also appears early in the course of the 
deficiency, and for a considerable period of time it may not be accompanied 
by evident lingual lesions. However, glossitis may be the first grossly observ- 
able sign and an indicator of severity or acuteness of the deficiency state. In 
the dogs that died as a result of the deficiency, the first lingual manifestations 
were observed from two to three weeks prior to death. During this period, 
the progression of the lesions paralleled the severity of the anemia. 

On therapy, the gastrointestinal symptoms are the first to disappear. 
The regeneration of the papillae could be grossly observed within two to three 
days, and complete regeneration of the papillary layer within one week. 

Since it has been found that the degenerative changes are more pro- 
nouneed with each successive attack of acute deficiency, it can be expected 
that a deficiency of lesser degree, though acting over a longer period of time, 
will result in a more extensive damage. From our observations it is evident 
that a multiple vitamin B deficiency will be accompanied by more severe 
lesions than a deficiency in any one B vitamin. The lesions peculiar to various 
deficiencies become superimposed. It becomes conceivable why the glossitis 
observed in vitamin B deficiency in human beings may fail to respond, or 
responds incompletely, to the administration of a single B vitamin. 

The question of whether the deficiency state affects the epithelium di- 
rectly, or whether the epithelial changes are a result of metabolic alterations 
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in the underlying connective tissue, still remains open. It can be postulated 
that the damage may be both direct and indirect. Being dependent for its 
nutrition upon the connective tissue, the epithelium can be affected by im- 
proper function of the latter. Although the precise mechanism has not been 
elucidated, the vitamin b deficiency interfering with cellular respiration and 
metabolism of carbohydrates, proteins, and fats, is likely to affect the function 
of the connective tissue. The epithelium per se requires B vitamins for its 
normal function. 

Very little is known about metabolism of the epithelium. The bio- 
chemistry of epidermis has been recently reviewed by Carruthers and 
Suntzeff.12, The following B vitamins have been found in epithelium: pyri- 
doxine, p-aminobenzoie acid, inositol, choline, and biotin. Of the enzymes of 
immediate interest to us, cytochrome, cytochrome oxydase, and coenzymes 
I and II also have been demonstrated. While the former two are essential for 
respiration, the latter two are necessary for the glycolytic cycle. It has been 
suggested that survival of epidermal cells depends upon the function of gly- 
colytie eycle whereas cell division is a function of respiration. Since the 
cytochrome. system requires several enzymes (containing iron, niacin, and 
riboflavin), a lack or impaired function of any one of them leads to a break- 
down of the system as a whole. The end result may be the same, irrespective 
of the level at which the chain is broken. The result will be atrophy or de- 
generation of the epithelium. 

Vitamin B deficiency may interfere with the function of adrenal cortex 
and with the sex hormone balance. Either change may affect the epithelium. 
It has been found, for instance, that mitosis of epidermal cells can be en- 
hanced by estrogen and testosterone, and inhibited by steroids of the adrenal 
gland and hypoglycemia.'’* The latter condition is a common finding in many 
vitamin B deficiencies. Cortisone, administered locally or parenterally, pro- 
duces atrophy of the epithelium similar to that observed in vitamin B defi- 
ciency.” ® The steroids also can exert their effect on the epithelium by up- 
setting protein and carbohydrate metabolism and electrolyte balance of the 
connective tissue. They also can block the inflammatory response. It is of 
interest to note that the lack of inflammatory response has been observed es- 
pecially in pantothenic acid deficiency—the deficiency most likely to result in 
the adrenal damage. 

It has been demonstrated that the B vitamins play a role in estrogen (but 
not androgen) inactivation by the liver cells leading to imbalance of sex 
hormones." Inanition and protein deficiency also have been claimed to have 
similar effect..° An excess.of estrogen, in its turn, may cause adrenal hyper- 
trophy. Biskind™ states that a vicious circle may thus be established. A 
deficiency in B vitamins leads to a lack of inactivation of estrogen, while an 
excess of estrogen may cause the appearance of the vitamin B deficiency 
symptoms. He observed spontaneous exacerbation of signs of the deficiency 
during menses and found that administration of estrogen leads to exacerba- 
tion of the lesions already present. 
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It is not possible at the present time to state precisely the mechanism by 
vhich the B vitamins effect the epithelium. A deficiency in one B vitamin 
results in a gamut of metabolic disturbances. Not before the functions of 
these vitamins and the metabolism of epithelium and connective tissues are 
learned shall we be able to answer the question. One fact emerges, though: 


the lingual mucosa is very sensitive to disturbances in cellular respiration. 


(This article will be concluded in the next issue of the Journal. References 


vill appear at that time.) 





Studies in Diagnosis in 
Oral Surgery and Oral Medicine 
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DISPLACEMENT OF CONDYLE IN FRACTURE-DISLOCATIONS OF 
THE MANDIBLE 


Kurt H. Toma, D.M.D., F.D.S.R.C.S.(Ena.), Hon. F.D.S.R.C.S.(Epiy.), 
BROOKLINE (Boston), Mass. 


N FRACTURE-DISLOCATIONS of the mandible, the condyle severed at 
the neck may be grossly displaced by spasm or trismus of the external ptery- 
goid muscle. I have treated two eases in which the fracture was of recent occur- 
rence and two cases in which delay of treatment or inadequate reduction caused 
the displaced condyloid process to become fused to the inner surface of the 
mandible. Since the condyle is pulled down as well as forward, its excision, 
if it becomes necessary, presents a difficult technical problem. 

The exact position of the fragment must be ascertained by x-ray examina- 
tion. This is not easy in most cases. Views from various angles must be made. 
The anteroposterior or posteroanterior views and the lateral view are routine. 
In the lateral view, it must be remembered that the angulation tends to project 
the displaced condyle upward if it is located medially (Fig. 2). In the antero- 
posterior view, it may be hidden by the mastoid process, the zygomatic arch, 
the cervical vertebrae, or the occiput. An excellent view, if the condyle is 
medially displaced, is the base of the skull plate, although, as in the case to be 
discussed, there may be considerable distortion, depending on the angulation 
(Fig. 3). It would be helpful if one could determine whether or not the condyle 
has become fused to the ramus, but this is not always possible. If more than 
four weeks have elapsed since the fracture occurred, the fragment generally 
will be found firmly attached at the inner surface of the ramus above the man- 
dibular canal. If mobile, the condyloid segment may be repositioned and fixed 
by wiring, as are ordinary fracture dislocations. The blood supply of the con- 
dyle comes through vessels that pass along the external pterygoid muscle; there- 
fore, the nutrition is not disturbed, even though the condyle is displaced a con- 
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siderable distance. In old fractures it may have become attached and may be- 
ome fragmented when it is cut off the ramus with a chisel, and then it has 


to be removed. 


Case Report 


This case is presented to illustrate the importance of adequate x-ray diagnosis. The 
patient is a woman, 34 years of age, who had contracted a condyle fracture, the treatment 


Fig 1.—Case 1. Photograph showing cross-bite resulting from condylar fracture. 


aii ae 2.—Case 1. Original x-ray picture taken at the hospital where diagnosis of frac- 
pes of condyle was made. Note position of condyle (C) before it was displaced by muscle 


of which resulted in eross-bite and inability to chew (Fig. 1). The fracture was contracted 
when she fell in the bathtub, striking her chin on the edge. The lateral jaw x-ray picture 
(Fig. 2) showed a fractured left condyle, apparently only slightly displaced. She was treated 
by intermaxillary fixation for five weeks. Following this treatment, she complained of 
malocclusion (cross-bite), swelling of the face, and a numbness of the cheek, side of the 
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Fig. 3.—Case 1. Preoperative x-ray picture showing medially displaced condyle (C). 


Fig. 4.--Case 1. Postoperative x-ray picture showing condyle removed. 
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nose, and upper lip of the left side of her face. She presented these symptoms when I saw 
her eleven weeks after the accident. She had limited motion and was unable to make lateral 
xcursions to the right. 

X-ray examination showed the glenoid to be empty and the condyle obliquely placed, 
with the neck projecting in a posterior direction. The base of the skull exposure showed 
. shadow on the left, anterior to the foramen rotundum and foramen ovale, which I inter- 
yreted as a distorted picture of the articulating surface of the condyle with the neck lead- 
ing to the ramus where it was attached (Fig. 3). I presumed, from the position, that it 
night be causing pressure on the trunk of the second division of the fifth nerve, which would 
explain the numbness and blocking of the motion of the jaw by contact with the base of 
the skull. That the reading of the x-ray picture was correct is borne out by the fact that, 
after the condyle was removed through a preauricular incision and cut away from the 
inner surface of the mandible by means of a curved chisel, the sensation of the face became 
normal, with prompt disappearance of the anesthesia which had been present for weeks. 
Free opening was possible when intermaxillary fixation, applied for three days to prevent 
secondary hemorrhage, was removed. The postoperative x-ray picture (Fig. 4) shows the 
normal landmarks of the base of the skull, without the lines which had been correctly inter- 
preted as the medially displaced condyle. 


Discussion (Lester R. Cahn) 


Fracture of the condyle head usually is not a serious injury. It rarely is 
necessary to do anything radical, even if the head is displaced. Ivy and Curtis* 
noted that in three out of five of their cases the head was drawn inward and 
downward by the external pterygoid muscle and they successfully treated 
these eases, with or without displacement, by simply immobilizing the jaws in 


normal occlusion. They never saw a ease of ankylosis follow. 
Fry, Shepherd, MeCleod, and Parfitt, in their book, The Dental Treatment 
of Mazillo-Facial Injuries,+ write: 

The treatment of fracture of the condyle neck is based upon certain facts 
which are not well recognized: 

(a) Following fracture-dislocation of the condyle head a perfectly effective 
fibrous joint is formed in the soft tissues. The forward displacement of the 
condyle head, or its dislocation out of the joint cavity, does not appreciably inter- 
fere with function, the presence of the head in its proper position in the joint 
cavity not being essential for efficient mastication. 

(b) The muscles of mastication can be trained to compensate for the dis- 
placement of the condyle head and loss of function of the external pterygoid 
muscle, 

(c) In cases of fracture or fracture-dislocation, the repositioning or ex- 
cision of the condyle head is a difficult operation and never justifiable: Even were 
the head to be repositioned successfully, it would be very difficult to maintain while 
union took place. 

The treatment is directed toward muscle compensation and the formation of 
a fibrous joint, rather than towards attaining union between the condyle neck and 
the ramus. Whether union actually occurs or not is unimportant. 

The initial treatment of a fracture of the neck of the condyle is rest in the 
position of normal occlusion, followed by active movement with a vertical training 
flange upon the opposite side of the jaw. 


“Ivy, R. H., and Curtis, L.: Fractures of the Jaws, ee as py 1931, Lea & Febiger. 


tFry, W. K., Shepherd, P. R., McCleod, A. C., and Parfitt J.: The Dental Treatment 
of Maxilio- Facial Injuries, Oxford; 1943, Blackwell Scientific Publications: “Ltd. 
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In a recent visit that I had with Professor Alexander Macgregor of Birming- 
ham University, he showed me the mandible of an epileptic who, in a seizure, 
fell and fractured both the neck of the condyle and the coronoid process. The 
coronoid process fracture healed with searcely any deformity, while the condyle 
head reunited at almost right angles to the median side of the ramus. No anky- 
losis, pain, or noticeable deformity had followed, in spite of the fact that no 
treatment was ever instituted. 

Some time ago, in discussing temporo-mandibular joint derangements, Sir 
William Kelsey Fry said that he had never noticed, during his large experience, 
any signs of pain or subluxation in patients who had had a fractured condyle 
head. He thought that in certain severe cases of temporomandibular joint con- 
ditions it would be logical to sever deliberately the condyle head on the af- 
fected side. Very recently, Mr. Terrence Ward of the Maxillo-Facial Center 
at East Grinstead, England, told me that, following the suggestion of Sir 
William, they have done a number of condylotomies with very successful results. 

This would show that condyle fracture is not a serious condition. 

In rare instances, however, as in the case presented by Dr. Thoma, dis- 
placement of the condyle head may produce distressing symptoms. Should these 
oceur, proper roentgen technique, as described by Dr. Thoma, to demonstrate 
the position of the condyle head, as well as a skillful procedure for its removal, 
must be available. 


Further Remarks (K. H. Thoma) 

Although this case was not presented to discuss the methods of treatment 
of fracture-dislocations of the condyle, I feel that I should add my own opinion 
of what the treatment should be in such eases, since the subject has been opened 
by Dr. Cahn. 

First of all, the ideal objective of surgery is to restore the normal anatomic 
conditions, if possible, and to preserve all parts of the body which are viable, 
if that can be accomplished. 

Second, function should be restored by both operative procedures and post- 
operative physiotherapy. 

If union of the fracture is desired, one should immobilize the jaw and start 
functional treatment later. This applies to both closed and open reductions. 

In eases in which open reduction is not performed, immobilization may be 
undesirable and functional treatment should be instituted instead. This leads, 
in young patients, to the formation of a new joint around the head of the 
condyle, positioning the latter so that there will be no interference with the 
motion of the jaw. In adults, a pseudarthrosis generally results in the fracture 
site. Both these conditions may give tolerable satisfaction; but certainly not 
in all instances. As an example, I might cite a case reported before,* of a 
19-year-old patient who had contracted a fracture at the age of 9 years. He 
complained of pain when chewing, limited motion of the jaw, and difficulty 
in chewing large mouthfuls. The x-ray picture showed a pseudarthrosis in the 
’ neck of the condyle. 


*Thoma, K. H., and Kalil, F. H.: Ankylosis of the Jaw, Am. J. Orthodonti d Oral 
Surg. 29: 550, 1943. rthodontics an ‘a 
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That an entirely new joint can form was demonstrated to me by Dr. Charles 
\. Waldron. He showed me a skull from the collection at the Department of 
\natomy of Washington University in St. Louis. The fractured, dislocated 
-ondyle had healed at an angle with a new joint formed medially to the glenoid. 
[t is not known of course whether the person had normal function, but it does 
demonstrate what power of repair is present in the young—not, however, as 
Professor Maegregor thought, ‘‘in spite of the fact that no treatment was in- 
stituted,’’ but, to my way of thinking, definitely on account of it. Immobiliza- 
tion may eause union in a position interfering with function or it may produce 
sear contraction, while function and exercises would prevent these complications. 

The result in such eases depends also on the condition of the occlusion and 
the ability of the patient to re-educate his jaw muscles to function without the 
aid of the joint. In most cases of condylar fractures, the patient gets along well 
when the ‘condyle is grossly displaced because it generally does not interfere 
with the motility of the jaw as long as the teeth are maintained in normal occlu- 
sion. When the posterior teeth are absent, or worn down or lost later, the con- 
dition is altered, however, and symptoms of traumatic arthritis may develop, 
such as are presented by some patients who had no fractures. Indeed, anyone 
who has seen a great number of patients with painful joints caused by occlusal 
abnormalities is impressed by the disproportionate amount of suffering caused 
by slight alterations of the relationship of the condyle to the glenoid. The fact 
that traumatie arthritis is not a common result of poorly positioned condylar 
fractures, with or without dislocation, is due to the fact that the condyle is 
pulled forward, and perhaps also downward, by the external pterygoid. The 
cases in which there is limited motion and pain are those in which the condylar 
head is attached in a position in which it interferes with free mobility in the 
glenoid or, in ease of fracture dislocations, with the base of the skull. 

That traumatic arthritis is a problem which may require surgical treat- 
ment, such as condylectomy, is borne out by the statement of Sir Kelsey Fry. 
His recommendation of doing a condylotomy is of considerable interest, espe- 
cially since Mr. Terrence Ward has obtained such excellent results with this 
method at East Grinstead. 

Painful joints after conservative treatment by immobilization of the jaw may 
occur, however. In 1945 I reported five cases with functional disturbances 
among thirty-seven new and healed condylar fractures treated over a period 
of three years.* These included the case of pseudarthrosis already mentioned, 
a case of nonunion with crepitus and pain on motion, a case of limited motion 
due to blocking, a case of partial ankylosis of the displaced condyle, and a case 
of traumatic arthritis due to angulated position of the condylar fragment. Since 
then I have seen several similar cases. 

Conclusions, —Condylar fractures and fracture dislocations present a 
complex problem, the solving of which depends in each individual case on care- 
ful examination and x-ray study. 


*Thoma, K. H.: Functional Disturbances Following Fractures of the Mandibular Con- 
dyle, Am, J. Orthodontics and Oral Surg. 31: 575, 1945. 





780 KURT H. THOMA 


1. If the condylar fragment is in good position, a position in which it wil] 
not interfere with normal functioning of the joint, conservative treatment by 
intermaxillary fixation will give good results in most cases. 

2. If the fragment is so displaced that it does not articulate and at the same 
time does not interfere with the motility of the jaw, then one should institute 
functional treatment consisting of opening and closing exercises and lateral! 
movements which, in some instances, require the use of a bite plate until mus- 
cular re-education enables the patient to perform the normal motions of mastiea- 
tion. 

3. If the condylar fragment is displaced or dislocated from the glenoid so 
that the jaw cannot function properly after the fracture heals, then an open 
reduction is indicated, with wiring of the fracture and, in case of dislocation, 
with fixation of the head of the condyle, as described in my Oral Surgery.* 


de B. 
Fig. 5.—Case 2. Fracture-dislocation. A, Lateral view; B, anteroposterior view. 


ay 


This method probably taxes the skill of the oral surgeon more than any other 
procedure on the jaw, but maintaining the condyle in position after reposition- 
ing is no problem at all. The fine results may be obtained by open reduction 
certainly justify its use. A patient so treated was recently seen ten years later 
for the removal of third molars. Her fracture-dislocation, sustained in 1945, 
is shown in Fig. 5, A and B. The open reduction and wiring fixation were per- 
formed through a preauricular incision (Fig. 5). Since the operation, she has 
had normal occlusion and perfect function, with no pain or discomfort, and the 
x-ray picture showed a perfect result (Figs. 6 and 7). 

a. Oral Surgery, ed. 2, St. Louis, 1952, The C. V. Mosby Company, p. 648. 


*Thoma, K. H.: 
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4. Condylectomy should not be resorted to unless the head of the condyle 
‘s eomminuted or if, in old fractures with gross displacement, it becomes frag- 
nented when an attempt is made to detach it from the inner surface of the ramus. 


Fig. 6.—Case 2. Postoperative x-ray picture after reduction and _ wiring. 


Case 2. X-ray picture taken ten years later showing perfect result of open reduction 
and internal wiring fixation. 


Application to the Case Presented in This Article—No doubt the original 
x-ray picture (Fig. 2) misled the dentist, who thought that he could get a good 
result by allowing the fracture to heal by the use of intermaxillary fixation. A 
base of the skull x-ray view might have shown that the interpretation of the 
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lateral x-ray was incorrect, but it is also possible that, after immobilization, 
muscular trismus caused further displacement of the loose fragment, as shown 
in Fig. 3, and that sear contraction caused the cross-bite shown in Fig. 1. 

If gross displacement is demonstrated by the x-ray picture, healing of 
the fracture is not the aim. The aim is the prevention of scar contraction by 
means of functional treatment and the re-establishment of normal articulation 
of the teeth. This is accomplished by exercises, to open normally, and by mus- 
cular re-education, to make possible lateral movement without the aid of the 
external pterygoid. 

Surgical repositioning in such a case is more difficult than repositioning 
in the average fracture-dislocation, such as the one presented in the second 
case introduced and shown in Figs. 5 to 7. If repositioning is decided upon, 
however, the operation should be performed as soon as possible, before the con- 
dyle has become attached. If attached at the inner surface of the ramus, its 
detachment generally causes it to be fractured. This happened in the ease pre- 
sented, making condylectomy necessary. After the operation, functional treat- 
ment was instituted with the use of a bite plate to conduct the jaw back into 
centric occlusion. 





Professional News Items 


New York University College of Dentistry 


Research and teaching fellowships are available at the College of Dentistry in all 
fields of research. Stipend in each instance is approximately $3,500.00, Application blanks 
may be obtained from the Committee on Research and Fellowships, College of Dentistry, 
New York University, 209 East 23 St., New York 10, New York. 





The Northwest Society of Oral Surgeons 


The Northwest Society of Oral Surgeons has been formed in Seattle. It is presently 
engaged in expanding its membership to embrace all the oral surgeons in the State of 
Washington. Inquiries and all other communication should be sent to the secretary. 

Current officers are: Frederick H. Francis, president; Jack C. Garretson, vice-presi- 
dent; and Thomas J, McIntyre, secretary-treasurer. 
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Abstracts of Current Literature 


CLINICAL AND LABORATORY RESEARCH 


The Development of the Human Temporomandibular Joint. A. D. MacAlister. Australian 
J. Dent. 41: 27, February, 1955. 


Temporomandibular joints from twenty-five fetuses, between the ages of 8 weeks and 
full term, were sectioned, stained, and examined. 

Between the eighth and tenth fetal weeks, the initiation of the temporomandibular 
joint was seen as a condensation of mesenchymal cells anterior to Meckel’s cartilage. 

From the tenth to the twelfth fetal week, the outline and orientation of the accessory 
condylar cartilage developed by proliferation and histodifferentiation of this mesenchyme. 
(This sequence followed that described by Jordon and Kindred!.) By the end of the twelfth 
fetal week, this cartilage, first described by Fawcett,2 was completely laid down but did not 
appear to extend as far into the body of the mandible as Fawcett had previously stated. 
Replacement of this accessory cartilage by endochondral bone was evident as soon as the 
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artilage had been completed. Throughout fetal life, ossification of the condyle is progressive, 

although at no stage is the cap of cartilage obliterated. It remains as the growth center of 
the condyle and may be compared with the epiphysis of a long bone. However, in the case 
f the condyle, most of the growth is appositional, taking place from the deeper cell layers 
\f the fibroblast-like layer on its surface. 

Definite orientation of the three layers of ‘‘articular tissue’’ was first noticed in a 
i6-week specimen. (The writer subsequently showed that this distribution of cell types 
ould be traced in specimens up to 30 years of age.) 

By the eighteenth week, the ossification of the condyle had become confluent with the 
ssified coronoid process which had arisen from a separate accessory cartilage. 

From the twentieth week, numerous downgrowths from the surface layers into the under- 
ying cartilage were evidence of accelerated growth. A broadening and deepening of these 
projections and an increasing irregularity in the contour of the condyle were observed in 
specimens from the sixth month onward, a find which is in accord with the general clinical 
observation that there is an increase in size and rate of growth of the fetus during this 


period. 
References 


|. Jordon, H. E., and Kindred, J. E.: Textbook of Embryology, ed. 5, New York and London, 
1948, D. Appleton-Century Company, Chap. XX, p. 434. 
Faweett, Edward: The Development of the Bones Around the Mouth, London, 1924, 


Dental Board of the United Kingdom, p. 1. 
3. MacAlister, A. D.: A Microscopie Survey of the Human Temporomandibular Joint, New 


Zealand D. J. 60: 161, 1954. 


MALIGNANT ORAL TUMORS 
Carcinoma of the Floor of the Mouth. Stanford Cade. Brit. J. Surg. 41: 225, June, 1954. 


The material presented covers the twenty-five-year period from 1925 to 1951. In 
this time there were 118 cases, of which 97 lent themselves to a five-year study. Despite 
rapid advances during this period in both surgical and radiological techniques, carcinoma 
of the floor of the mouth remains a formidable problem, and no one method can claim pre- 
eminence in its control. Halfhearted attempts by any method are doomed to failure. De- 
pendence on a single technique of treatment will seldom lead to control of the disease. 


The methods of treatment are radiotherapy and excision. The author uses radium by 
either needling or teleradium application. Intraoral applicators and conventional x-rays were 
seldom used. 

Radiotherapy is the method of choice in the treatment of early localized carcinoma of 
the floor of the mouth. When limited to the mucosa or submucosal areolar tissue of the floor 
of the mouth, radium alone, given interstitially, is sufficient. When the disease has spread 
to the surrounding muscles of the tongue or floor of the mouth, radium, given interstitially 
or externally by teleradium in a minimal dose of 7,000 roentgens, is indicated. When the 
lesion has extended to the gum mucosa, but not to the bony alveolus, toleradium is preferable 
to radium needles. -Supervoltage x-rays at 2 M.E.V. are equally effective. A few cases do 
not respond satisfactorily to radiotherapy. Failure to respond to an adequate dose must be 
recognized and surgical intervention considered. 

Invasion of bone by the lesion is an indication for surgical treatment as first choice. 
Some patients with bone involvement respond to irradiation, and patients who are considered 
unsuitable for surgery, or inoperable, should be treated by irradiation. 

Patients suitable for surgical excision fall into two groups. In the first group the 
growth is still limited in extent and permits the preservation of skin and subcutaneous tissue 
and immediate closure of the wound without any grafting procedure. The deformity result- 
ing from removal of one-half the lower jaw is surprisingly small. The second group consists 
of those patients in whom the disease has involved the lower jaw extensively. Very wide 
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excision with sacrifice of the lip and skin is essential. The deformity is very great. Since 
elderly age groups tolerate prolonged multiple-stage operations poorly, an attempt at imme. 
diate repair should be made, even at the sacrifice of the cosmetic result. 

If treatment controls the primary growth and the cervical lymph nodes are enlarged 
but operable, a block dissection of the nodes is done. If the glands are adherent or fixed, 
palliative radiotherapy to the nodes should be given. T. J.C. 


Treatment of Carcinoma of the Tongue. A. Rahausen and C. Sayago. Am. J. Roentgenol. 
71: 243, 1954. 


The indications for surgical excision of the primary lesion are threefold. Excision is 
indicated in small lesions (less than 2 em. in diameter) located mainly in the anterior third 
of the tongue. It is also indicated when irradiation has failed, because surgical excision, no 
matter how extensive, is preferable to a second course of irradiation, provided the disease 
is still in a local stage. When the disease has spread to the mucosa of the gum or to thie 
bony structure of the mandible, surgery again offers more hope for cure. 

This article is based on a study of 113 cases seen at the Radium Institute, Santiago, 
Chile, during the period between 1930 and 1944. The authors feel that leukoplakia and 
irritation against a sharp tooth are the most important predisposing factors in lingual carci- 
noma. Syphilis, formerly thought to be a predisposing factor, is no longer considered as such. 

T. 3. G, 


The Management of Pain of Malignant Disease With Nerve Blocks. J. J. Bonica. Anes- 
thesiology 15: 280, May, 1954. 


The nonsurgical management of pain due to malignant disease is discussed by Bonica. 
He offers a careful analysis of his own results with nerve-blocking procedures, including the 
degree of relief obtained and details of complications, both major and minor. His series 


includes injections of the cranial nerve, peripheral nerve, and paravertebral and subarachnoid 
regions, along with block of the autonomic pathways. The varying indications and potential 
opportunities for the relief of symptoms are discussed. Illustrative case histories are ap- 
pended. The actual technique and anatomic details are not dealt with in this comprehensive 
review of the subject. 
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Editorial 


Graduate Oral Surgery Training 


URING the past five years there has been quite a hurried expansion of 
D available residency programs. This has been brought about as a result 
f the large number of young men—veterans and others—who wish to take 
eraduate oral surgery training. The trend is a challenge to those in charge 
if the teaching programs. Certification by the American Board of Oral 
Surgery is sought by all because it is recognized as the only practical yardstick 
1y which to evaluate competence. The requirements of the Board of Oral 
Surgery are specific as to graduate training. 

The majority of hospitals have not had the residency plan before, and 
have built it up from seratech. There has been an inadequate grasp of the 
meaning of such a program. The teaching staff has not fully realized that 
the acceptance of a training program demands a sacrifice of far more time than 
has previously been given by them, when accepting interns and residents who 
prepare for the Board. 

In a hospital where there are residency programs in other specialties, it 
is a routine matter that if the intern wishes to go on in a residency, the first 
year he is designated as a junior assistant, the second year as an assistant, and 
the third year as resident. There is a different pay scale and, of course, 
privileges are different. It is quite impossible, therefore, to designate a first- 
year man in oral surgery as ‘‘resident.’’ In a hospital with a two-year program 
it may be arranged to designate the first-year man as junior resident and the 
second-year man as resident. 

The resident will develop maturity of judgment and thought only if he 
is given responsibility. He should be in charge of writing orders on private 
as well as staff patients, and during his final year he should do the actual 
operating on ward patients, assisted by the attending oral surgeon and junior 
resident. He should be able to read the literature intelligently and prepare 
acceptable case reports. 

The obligation of the staff is to see to it that there are daily discussions, 
that the material is adequate and properly studied, and that the resident has 
sufficient increasing responsibility to insure maturity and adequate experience. 


Thomas J. Cook. 





Operative Oral Surgery 


A REVIEW OF STERILIZATION AND DISINFECTION IN DENTISTRY 
M. R. Houuanp, D.D.S., M.S.D.,* MINNEAPOLIS, MINN. 


HERE is a difference of opinion and attitude among members of the dental 

profession concerning the importance of sterilization and disinfection for 
oral surgical procedures. This disagreement is somewhat understandable, 
since the oral cavity is contaminated with pathogenic bacteria.** Further- 
more, numerous factors are present in the mouth which discourage these 
organisms from causing infections. These factors are the phagocytic function 
of the epithelium, a regional immunity to endogenous bacteria, the constant 
desquamation of surface cells loaded with bacteria, the abundant blood sup- 
ply of the oral tissues, and the bacteriostatic action of the saliva.*® 

Although these protective influences exist, it is important that we practice 
surgical disinfection to prevent cross-infections and the introduction of ex- 
traneous bacteria to which surgically manipulated tissues may react poorly. 
If postoperative infections do occur, we then are at least reassured that the 
cause was not due to a careless technique of sterilization or disinfection, a 
fact which may be most important in legal considerations.°® 

Sterilization implies destruction of all bacterial life, while disinfection de- 
notes that only organisms capable of causing infection are destroyed.” 


Bacteriologic Factors 


The life of a bacterial cell may be terminated by interrupting its chemical 
composition or by interfering with its colloidal equilibrium.’ The latter 
phenomenon is accomplished by coagulation of bacterial protein by the addi- 
tion of chemical agents which neutralize the negative charge of the protein or, 
more effectively, by the use of heat, much like the reaction of heat on the white 
of an egg. Moist heat, such as would be obtained in a water sterilizer or 
autoclave, is preferred, as dry bacteria are more difficult to destroy.*® 

The chemical composition may be altered by exposing the bacteria to cer- 
tain chemicals which may combine with the constituents of the protoplasm, 
oxidize these components, or in other ways change the chemical arrangement 
and cause death of the cell. 


*Associate Professor, Division of Oral Surgery, School of Dentistry, University of Minne- 
sota. 
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The problem of selecting the method of disinfection for oral surgery is 
tided by the knowledge of which bacteria will be encountered and whether 
'y of these organisms are capable of sporulation. Spores represent a dor- 
ant or resistant state which enables the bacteria to survive unfavorable con- 
itions. They are very resistant to chemical disinfectants but less resistant 
| heat, particularly moist heat. Many of these organisms succumb to a ten- 
inute contact with boiling water, while others require exposures of up to 
inety minutes.** 

Pathogenic sporulating organisms that are found in the mouth are few in 
umber and infrequent in occurrence. The anthrax, tetanus, and Welch 

bacilli have been reported as being recovered from the oral cavity.” ** Under 
ordinary cireumstances, Bartels feels that the dentist rarely treats patients 
harboring spore-forming organisms and is not likely to spread or promote in- 
fections eaused by these bacteria. Traumatic injury, such as could be sus- 
tained on the battlefield or possibly in automobile accidents, is usually a pre- 
liminary to infections caused by the tetanus and Welch bacilli.” 


Sterilization and Disinfection in Dentistry 


The three main considerations of this general problem are cleansing of 
the dentist’s hands, antiseptic preparation of the field of operation, and disin- 
fection and storage of the instruments. 


Care of Hands.—The hands are cleansed most effectively by using a stiff 
hand brush and a good grade of soap or detergent. Some detergents now con- 
tain hexachlorophene, a powerful antibacterial agent, and are highly recom- 
mended for serubbing the hands prior to surgical procedures.* 7° *® This 
agent reduces the necessary scrub time and leaves a film on the skin which is 
responsible for prolonged antisepsis. 


Preparation of Operative Field Although the skin and mucous mem- 
brane cannot be chemically sterilized, the aim of attempts at disinfection is 
to destroy surface flora which may include pathogens. The practical manner 
of doing this is by wiping the tissues mechanically, followed by the applica- 
tion of a good antiseptie solution such as tineture of nitromersol (Metaphen). 
This practice grossly removes debris, bacteria, and saliva, and results in rea- 
sonable antisepsis.'* 6 


Care of Instruments.—Although Lister’s studies on antiseptic and aseptic 
surgery were developed in the 1860’s, it was not until 1891 that a comprehen- 
sive paper appeared on sterilization of instruments in dentistry."* 

Certainly, much progress has been made since then, but it probably is true 
that some dentists still regard this practice as unnecessary and thus carry out 
an incomplete and inconsistent technique. The fallacy of this attitude is 
emphasized by Miller,’’ who reported forty cases of various infections such as 
— septicemia, pyemia, and syphilis which followed operations in the 
mouth. 
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Use of boiling water: The water sterilizer is an efficient means of disin- 
fecting or sterilizing dental instruments. The instruments should be serubbed 
thoroughly with a stiff brush and cold water to eliminate debris and blood 
stains before placing them in the sterilizer. For additional cleansing action, 
green soap, trisodiumphosphate, or some of the newer cleaning compounds can 
be used. All instruments should be covered with at least 4% inch of water. 
The water need not be boiled vigorously, as no additional heat will be gener- 
ated and only rapid evaporation will result. The instruments should be ex- 
posed to the boiling water for at least five minutes, and preferably ten minutes, 
to eliminate nonspore-forming organisms. Exposure of ten to twenty minutes 
will destroy some of the spore formers, but complete sterilization may take 
considerably longer, which would be quite impractical in a dental office. 

Metal instruments tend to rust and become dull. These effects may be 
reduced or avoided if certain principles are followed:® (1) Tap water should 
be boiled five to ten minutes before the instruments are put into it. (2) Anti- 
rust agents, such as sodium carbonate and sodium nitrite, can be added to the 
water. These agents are made in convenient tablet form. (3) Distilled water 
may be used. (4) An electrolytic metal coil may be placed in the water which 
removes mineral particles and salts from the water and precipitates them to 
the bottom of the vessel for easy clean out. (5) The instruments should be 
dried after sterilization. (6) The sterilizers should be cleaned frequently to 
eliminate scale deposits. (7) The instruments should be stored in a dry place. 


Sterilization with steam: The autoclave is an apparatus designed to sterilize 
materials by the use of steam under pressure, in which steam is the sterilizing 
factor while pressure is used only for the purpose of raising the temperature 
of the steam.’* This apparatus provides the most efficient and effective method 
of sterilization and can be used successfully in the dental office. Instruments, 
needles, rubber gloves, towels, liquids, and other materials may be sterilized 
in an autoclave. Edges of cutting instruments should be protected with a pa- 
per or cotton wrapping to reduce a dulling effect. For convenience in hand- 
ling and storing, these materials are usually wrapped in paper or muslin in 
packs which are loosely placed in the autoclave. 

A large pressure cooker may be used as an autoclave, but the specifically 
designed apparatus is safer, more convenient, and more efficient.’2 Although 
not an absolutely essential piece of equipment in the dental office, the autoclave 
had decided advantages over the water sterilizer. There is less damage to 
delicate instruments, spore-forming organisms are more easily destroyed, a 
greater variety of materials may be sterilized, and less annoying heat is 
emitted into the room during sterilization. 


Dry heat: Dry heat is an oven method of sterilization usually confined to 
the scientific laboratory or hospital operating room. Since no moisture is 
present, temperatures of approximately 330° F. for two to three hours are 
needed to eliminate spore-forming organisms. This method is used primarily 
for substances like mineral oil or petroleum jelly, dry objects in tight jars, 
sharp instruments, and glassware.’” 
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Oil sterilization: In 1924, Appelton*® reported his results from an extensive 
udy on sterilization of the dental hand piece. He examined the efficacy of 
imerous sterilizing agents and concluded that mineral oil was the most ef- 

‘ficient. He demonstrated that immersion of the hand piece in this oil at 266° 
for five minutes would eliminate asporogenic bacteria, while 367° F. for five 
inutes was necessary to destroy bacterial spores. Knighton’ recently re- 
ported somewhat similar results but pointed out that the thermal death point 
spores varies even for sporogenic bacteria of the same strain, depending on 
merous environmental conditions. 

In spite of this early evidence by Appelton, it is probably true that many 

entists still ‘‘disinfeet” their hand pieces by wiping them with alcohol or by 
rotating them in a “‘sterilizing” oil.** 22. These methods are inadequate as they 
lo not provide proper cleansing, lubrication, and disinfection of the hand piece. 
Sterilization in a hot oil bath, as recommended by Appelton, not only offers 
an excellent means of eliminating pathogenic organisms but also materially in- 
creases the operating life of this delicate and expensive piece of dental equip- 
ment. Oil sterilizers are now manufactured so as to make this procedure con- 


venient and safe. 

An oil selected as a sterilizing medium for hand pieces should be non- 
irritating, chemically inert, a good lubricant, and clear enough that immersed 
instruments can be seen; it should have a flash point as high as possible to 
reduce chances of ignition.’ Synthetie oils, silicone oils, and mineral oils 
have been used suecessfully. Gunter,’* Parke,?? and Knighton" have reported 
recent studies on hot oil sterilization in which each advocates the use of min- 
eral oil (liquid petrolatum, U.S.P., heavy) as the agent. 

Parke®* recommends an exposure of two minutes in mineral oil at 250° F., 
which offers the same disinfecting potential as exposure in boiling water for 
twenty minutes. Gunter’ states that mineral oil heated to a temperature above 
220° F. may give off a disagreeable odor and therefore advocates a twenty- 
minute exposure at 215° to 220° F. 

Gross debris should be removed from the hand piece prior to sterilization, 
by the use of either a stiff brush and water or a xylol-carbon tetrachloride- 
liquid petrolatum solvent. As wet organisms are more susceptible to destruc- 
tion, it is suggested that the hand piece be wet before immersion in the oil. 
Following sterilization, the excess oil should be wiped from the hand piece. 


Chemical disinfectants: Too much reliance is placed on the effectiveness 
of chemical solutions for disinfection or sterilization of dental surgical in- 
struments. While it is true that a number of these disinfectants can destroy 
numerous asporogenie bacteria, certain limitations exist which must guide our 
dependence on them. These preparations comprise a wide variety of chemi- 
cal compositions with varying types and degrees of antibacterial action.*? In 
order to be effective, these agents must come into contact with the bacteria to 
be killed. This seems obvious, yet in practice it is not always easy to ac- 
complish this contact due, for example, to high surface tension of the bacterial 





792 M. R. HOLLAND 


-_ 


cells or of the disinfectant itself, which greatly reduces its spreading ac- 
tion.’* 74 Liquid disinfectants have great difficulty in penetrating any film, 
debris, or oily material on the instruments, which emphasizes the importance 
of scrubbing them thoroughly before putting them into the chemical solutions. 

Some of the more practical preparations for disinfection of instruments 
are the quaternary ammonium compounds such as benzalkonium chloride 
(1:1,000 Zephiran chloride) ; nitromersol, N.F. (1:2,500 Metaphen), a mereury- 
based preparation; 70 per cent ethyl aleohol; isopropyl alcohol’®; an am- 
monium bromide solution called Radiol germicidal solution; Bard-Parker 
formaldehyde germicide; and Mann germicidal solution.*® All these agents 
are reasonably active against asporogenic bacteria, but unreliably effective 
against the viruses which are apparently responsible for infectious hepatitis 
and homologous serum jaundice.** 

One of the best of these solutions is 1:1,000 benzalkonium chloride, a dis- 
infectant with good spreading action and an active antibacterial effect. One 
ounce of benzalkonium chloride concentrate added to one gallon of distilled 
water provides a 1:1,000 solution. While it has been suggested that higher 
concentrations would be more bactericidal, I could find no specifie evidence 
which would justify such a change. 

If chemical solutions are to be used, certain principles should be followed: 
(1) the instruments should be serubbed thoroughly before immersion in the 
solution; (2) for most preparations, at least fifteen-minute exposure should 
be used; (3) the solutions should be changed at regular intervals; (4) the in- 
struments should be wiped following disinfection; (5) chemical] disinfection 
is indicated only when steam under pressure and boiling water would be in- 
jurious to delicate, cutting-edged instruments; and (6) the solutions should 
never be relied on for disinfection of needles for injection. 


Disinfection of Needles and Syringes.—This problem is one which is 
grossly overlooked by the dental profession. The needle for injection should 
be the most carefully sterilized instrument we use in dentistry. If pathogenic 
bacteria are carried deeply into a puncture wound, which is characteristic of 
a needle injection, serious deep infections may result. 

Numerous articles have appeared in the literature in recent years empha- 
sizing the strong possibility of spreading infectious hepatitis and homologous 
serum jaundice by improper sterilization of needles for injection.?» 7» 2% ** ** 
These serious conditions, which may be fatal, are caused by viruses that are 
not reliably destroyed by chemical disinfectants. ; 

As little as .01 ¢.c. of blood contaminated with the virus is infective. The 
disease may not manifest itself in a person for up to five months following 
inoculation, which sometimes makes it difficult to trace the original contact. 
This contact easily may have been from a local anesthetic injection prior to a 
dental procedure. 

Not only can these viruses be transferred from patient to patient through 
a careless technique of sterilization of needles and syringes, but the diseases 
are considered occupational hazards of medical and dental personnel. It has 
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een shown clearly that these persons have developed infectious hepatitis or 
omologous serum jaundice after accidentally scratching or stabbing them- 
clves with chemically disinfected needles previously used on patients with 


ne of these diseases. 

Needles to be used for injecting local anesthetics or other drugs definitely 
ould be sterilized with boiling water for ten minutes or in an autoclave.’® ** 
lowing sterilization, the needles and syringes should be kept between sterile 
wels or suspended in a chemical solution such as benzalkonium chloride. If 

he latter method is used, the needles should be rinsed with sterile water or 
ith the preparation which is to be injected, since chemical disinfectants may 
oduee an irritation when injected subeutaneously.” * 

After the needle and syringe have been made sterile, it is of obvious im- 

ortance that a sterile anesthetic solution should be used. The glass anesthetic 
cartridges which are available through reputable drug houses have been found 
terile.© The outer surface of these cartridges may be contaminated with 
pathogenic organisms and should be kept in a chemical disinfectant or, if pos- 
sible, the metal eap should be flamed prior to use.°® 

After an injection, an unused portion of the anesthetic solution in the 

cartridge may be contaminated and should be discarded and not used for 
another patient.2 It is not unusual to note a small trickle of blood appearing 
in the eartridge during or after injection. Miner’® and I have been able to 
obtain a flashback of a liquid dye while injecting a local anesthetic into a con- 
tainer of this dye. Surely, these cited cases strongly indicate that cross-con- 
tamination ean and probably does oceur. 


Molten metal sterilizer: The molten metal sterilizer provides a rapid means 
of disinfecting dental instruments and materials, such as would be used in 
root canal therapy. The sterilizing factor is the extreme heat of the low-fus- 
ing alloy used. Bartels and Rice® reported the bactericidal action of this 
sterilizing method on spore-forming bacteria at temperatures ranging from 
180° C. to 300° C. for five to ten seconds. A few spores survived with this 
limited exposure, but apparently only at the lower temperatures tested. 


Open flame: An open flame may be used to sterilize needles and other 
metal materials. The sterilization is reliable for only that portion of the 
metal which attains red heat. This method is not the one of choice for sterili- 
zation of needles in dentistry. 


Ultraviolet light: Ultraviolet light has been used with some success in 
preventing air-borne infections in public places and surgical operating rooms."° 
Burket’ reported that this method of disinfection has been used for dental in- 
struments by exposing them to ultraviolet rays in a closed cabinet. These at- 
tempts have met with only minimal suecess, and as yet cannot be recom- 
mended as a practical method of disinfection for the dental practice. 


Storage of Instruments.—After considerable effort has been made to 
sterilize or disinfect the instruments, it is important that we store them in the 
proper manner to avoid contamination. The best method would be to keep the 
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instruments between sterile towels in a dust-free cabinet. Although dental 
cabinets are poorly designed for storage of surgical instruments, they can be 
kept in the drawers between clean, or preferably sterile, towels. If additional 
instruments are needed during a procedure, they should be removed from the 
cabinet with an instrument forceps. The handle of the forceps can be grasped 
with a sterile gauze, or a completely disinfected forceps can be available for 
each surgical case. Those instruments not used frequently should be removed 
from the storage cabinet and disinfected at regular intervals. 


Summary 


1. Although the oral cavity is contaminated with pathogenic bacteria, 
it is important that we exercise measures of disinfection of our hands, the 
field of operation, and the instruments we use for oral surgical procedures in 
an effort to prevent cross-infections and the introduction of extraneous bac- 
teria to which surgically traumatized tissues may respond unfavorably. 

2. An effort was made in this discussion to provide some fundamental 
bacteriologie facts on which the practical techniques of sterilization and dis- 
infection could be based. 

3. Since moist heat has been shown to be the most efficient means of de- 
stroying bacteria, it was emphasized that steam under pressure and boiling 
water should be the methods of choice for sterilization of instruments. 

4. Chemical disinfectants should be used only when moist heat might be 
decidedly injurious to delicate, cutting-edged instruments. 

5. Pathogenic sporulating organisms which are found in the mouth are 
few in number and infrequent in occurrence. Under ordinary circumstances, 
the dentist would rarely treat patients harboring spore-forming organisms 
and thus he would be unlikely to spread infections caused by these bacteria. 

6. Asporogenic bacteria are eliminated after five minutes’ exposure to boil- 
ing water, although ten minutes’ exposure would be safer and more advisable. 
Spores succumb after ten to ninety minutes’ exposure, depending on the type 
of bacteria. 

7. The autoclave can provide complete sterilization in a relatively short 
period of time. 

8. Chemical disinfectants are bactericidal for most nonsporulating or- 
ganisms after fifteen minute’s exposure, but are ineffective against spores and 
unreliably effective against the viruses which apparently are responsible for 
infectious hepatitis and homologous serum jaundice. 

This latter evidence, plus the constant threat of deep needle infections, 
indicates that chemical solutions should not be used for disinfecting needles 
for injection. Studies have shown that these virus diseases definitely ean be 
transferred from one patient to another due to a careless technique of steriliza- 
tion of needles and syringes. 

9. After the instruments have been disinfected carefully, they should be 
stored between clean, or preferably autoclaved, towels in cabinets that are as 
dust-free as possible. Those instruments not used frequently should be re- 
moved from the storage cabinet and disinfected at regular intervals. 
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RETINAL ANLAGE TUMOR OF THE MAXILLA 


Jack B. Catpwe.u, D.D.S., M.Sc.,* K. F. Ernst, M.D.,** anp 
Henry C. Toompson, D.D.S.,*** Wasuinaton, D. C. 


EOPLASMS occurring mainly in the maxilla of children and designated- 

as retinal anlage tumors, pigmented ameloblastomas, or melanoamelo- 
blastomas are rare. These tumors are apparently benign and are pigmented. 
Although the occurrence of a ‘‘melanotie epithelial odontome in a child’’ was 
first reported by Mummery and Pitts® in 1926, the resemblance to a ciliary 
process of the eye was first suggested by Halpert and Patzer’ in 1947. 

A review of the literature reveals involvement of the maxilla in seven 
cases,'-* ® § the skull in one,® and the mandible in two.”.* These reports were 
reviewed in 1953 by Shafer and Frissell,* who found a substantial similarity in 
photographs or descriptions in many and who added a ease of their own. They 
suggested that the cases of Wass’ and of Mummery and Pitts® were not odon- 
togenic in origin but probably represented tumors of retinal anlage. The age, 
sex, location, and designation of these patients, including the present one, are 
shown in Table I. 


TABLE I 








| AGE NO. 

AUTHOR (MONTH) | SEX | LOCATION | DESIGNATION CASES 

Mummery and Pitts¢ 5% Maxilla Melanotic epithelial odon- 1 
toma 
Wass? 5 Mandible Melanotic adamantinoma 
Bernier’ less than 2 Maxilla Pigmented ameloblastoma 
Bernier’ 3 Mandible Pigmented ameloblastoma 
Bernier® , Maxilla Pigmented ameloblastoma 
Halpert and Patzer Maxilla Retinal anlage tumor 
Field, Ackerman, Kanner- 6 Maxilla Melanotiec tumor of maxilla 
stein2 

Clarke and Parsons5 ‘ M Skull Retinal anlage tumor 
Martin and Foote? F Maxilla Retinal anlage tumor 
Shafer and Frissell4 F Maxilla Retinal anlage tumor 
Caldwell, Ernst, Thompson : M_  Maxilla Retinal anlage tumor 











Case Report 


A 3%-month-old boy was brought to Walter Reed Army Hospital because of a swell- 
ing in the left anterior maxilla of one month’s duration. 


*Colonel, Dental Corps, United States Army; Chief, Oral Surgery Section, Walter Reed 
Army Hospital, Walter Reed Army Medical Center, Washington, D. C. (Now at Letterman 
Army Hospital, San Francisco, Calif.). 

**Colonel, Medical Corps, United States Army; Chief, Laboratory Service, Walter Reed 
Army Hospital, Walter Reed Army Medical Center, Washington, D. C 

***Major, Dental Corps, United States Army; Resident in Oral Surgery, Walter Reed 
Army Hospital, Walter Reed Army Medical Center, Washington, D. C. 
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History of Present Illness.—According to the mother, the child’s birth was normal 
nd his progress during the first two and one-half months was uneventful. There was no 


istory of trauma to the face. During the early part of May the mother noticed a slight 


velling in the left anterior maxilla, which she thought was a tooth beginning to erupt. 
5 the swelling increased, she sought medical advice and reported to the hospital on May 


) 1953. 
Physical Examination.—At the time of admission, the physical examination was neg- 
ve except for an oval mass covered by normal oral mucosa in the incisor area of the left 


nterior maxilla, measuring 1.5 by 2.5 em. On palpation this mass was firm in consistency. 


roentgenogram revealing radiolucent area with labial displacement of the 


1.—Occlusal 
left central deciduous incisor. 


Fig. 2.—Post-biopsy defect. 


Laboratory Data.—Hematology, urinalysis, and roentgenogram of the chest were 
within normal limits. An occlusal roentgenogram of the left anterior maxilla revealed a 
round, radiolucent area with labial displacement of the left central deciduous incisor tooth, 


with some resorption of the alveolar bone (Fig. 1). Roentgenographically, this lesion had 


the appearance of a follicular cyst. 


Treatment and Course.—On June 2, 1953, using ether insufflation anesthesia, muco- 


periosteal labial and palatal flaps were reflected and the tumor mass was exposed. This 
mass was readily removed from its base in the alveolar process but, because of the appear- 
ance of the adjacent structure, it was not certain whether complete excision had been 
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accomplished. The mass itself was pigmented, which caused considerable speculation as 
to the character of the neoplasm. The cavitation was packed with Gelfoam and the 
mucoperiosteal flaps were reapproximated and sutured (Fig. 2). Histopathologic examina- 
tion of the tissue led to a diagnosis of retinal anlage tumor of the maxilla. The patient 
was followed periodically and on the twenty-eighth postoperative day there again was 
positive clinical evidence of a tumor in the left maxilla. A firm, nontender swelling was 
observed at the left ala of the nose (Fig. 3). 

There was no doubt that the tumor had been incompletely excised during the previous 
operation. Multiple roentgenographic views of the skull revealed a poorly delineated mass 
adjacent to the left nasal structures. There was no evidence of nasal obstruction, The in- 
fant was readmitted on July 6, 1953, and on July 7, using nasoendotracheal intubation and 


Fig. 3.—Clinical appearance on second admission, 

nitrous oxide, oxygen, and ether anesthesia, a partial resection of the left maxilla was per- 
formed. This section included the maxillary alveolus from the right central incisor area 
to the left second deciduous molar area, and extended upward to include the left lateral 
wall and floor of the nasal fossa but excluded the floor of the orbit (Fig. 4). The void was 
filled with Gelfoam, and the labial and palatal flaps were reapproximated and closed by 
interrupted sutures. The patient withstood the procedure well and the postoperative course 
was uneventful. He was discharged on July 21, 1953, and followed as an outpatient. 


Postoperative Examinations.—Periodic examinations for fourteen months have re- 
vealed no clinical or roentgenographic evidence of recurrence. 


Pathology.—The specimen received from the initial surgical procedure was a firm, 
oval structure measuring 2 by 1 by 1 em. It was primarily a soft tissue mass and con- 
tained only a few fragments of calcific material. The central portion was grayish black 
in color, and at the periphery it was gray and translucent. The section from the second 
surgical procedure was primarily cancellous bone showing a gross appearance, including 
pigmentation, similar to that of the initial specimen. The material removed included the 
infraorbital foramen, a portion of nasal bone, and the alveolar process of the maxilla on 
the various margins, Numerous rudimentary tooth sockets were noted. 


Microscopically, the first specimen was primarily soft tissue with only a few bony 
trabeculae on some of the margins. Tumor was present in the spaces between these bony 
trabeculae. The background of the tumor was primarily connective tissue with a small 
amount of collagen, but in this connective tissue there was a cell type with vesicular 
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clei, occasionally showing unipolar or bipolar processes which did not stain with Cajal’s 
zen section technique or with Bodian’s stain (Fig. 5). Scattered throughout this con- 
etive tissue were cells with either hyperchromatic or vesicular nuclei which appeared 
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B. 
Fig. 4.—A, Photograph of resection. a. Medial aspect; b. infraorbital aspect; c. lateral 
aspect; d. alveolar portion. 
B, Cut view of tumor. 
singly, in clumps, or in strands and contained.a brown pigment which was impregnated 
by Fontana’s stain but negative to Gomori’s modification of the stain for hemosiderin. A 
further observation was the presence of slitlike or glomerulous-like spaces lined by similar 
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Fig. 5.—Connective tissue stroma. Hematoxylin and eosin. (Magnification, 450; re- 
duced %.) 


A. B. 
Fig. 6.—A, Slit-like and glomerulus-like spaces lined with pigment-containing cells. 
Hematoxylin and eosin. (Magnification, x110; reduced 4.) 


B, Hummock of cells within cystic space. Hematoxylin and eosin. (Magnification, 450; 
reduced %.) 
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pigmented cells which were cuboidal to flat in outline and generally contained vesicular 
nuclei. The pigment in these reacted to special stains, as indicated previously, and in 
many of the glomerulous-like spaces were hummocks of hyperchromatic small cells wit! 
scanty cytoplasm. These hummocks appeared to be either attached to one margin of the 
space or to lie free within it, depending on the level of cut (Fig. 6). These cells did noi 
contain pigment. 

Cross sections of structures resembling peripheral nerves were seen frequently an:| 
in one of these, on a slide stained with phosphotungstic acid hematoxylin, was a tubula: 
element lined by cuboidal to columnar nonpigmented cells (Fig. 7). 

In many sections primitive tooth buds were seen but in no area, even on serial sec 
tioning of various blocks, was there a closer relationship between tumor and dental ele 
ments than that illustrated in Fig. 8. 

The material removed during the second operation presented essentially the same 
picture, as far as the neoplasm was concerned, as that seen in the first, but a process re 
garded as incident to the first surgery and consisting of giant-cell reaction and osteoid 


formation was noted (Fig. 9). 
Comment 


A solution of the origin of this rare tumor has not been advanced by the 
study of the present case, but at least an additional one having features quite 
similar to those previously reported is recorded. An attempt to demonstrate 
neurofibrils with Cajal’s stain, as reported by Martin and Foote,® or axonal- 
like processes with Bodian’s stain, as reported by Clarke and Parsons,° met 
with failure. A battery of other special stains was also unrewarding, but until 
evidence appears to corroborate or to disprove the suggested origin, it seems 
best to include these rare tumors in the group of so-called retinal anlage tu- 
mors as originally designated by Halpert and Patzer.* 


Summary 
An additional case of retinal anlage tumor occurring in a 314-month-old 
boy with a fourteen-month follow-up, without recurrence, is reported. 
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GINGIVAL CYSTS 
Report of Three Cases 


S. N. BuasKar, D.D.S., Pu.D., AaNp DaNtEt M. Laskin, D.D.S., MLS., 
Cuicaco, IL. 


YSTS in the gingiva are thought to be relatively rare and the cases which 

have been reported deal with microscopic lesions which were noted on a 
routine histologie study of gingival biopsies. Ritchey and Orban’ reviewed 
the literature and described six cases of gingival cysts. A gingival cyst with 
clinical manifestations, however, has never been reported. The present report 
deals with three clinically and roentgenologically discernible lesions in the 
attached gingiva. 

Case 1.—The first case was that of a 60-year-old Negro woman (L. B.), who presented 
with a circumscribed, slowly enlarging mass, approximately 1 em, in diameter, in the 
labial gingiva between the lower right cuspid and first premolar (Fig. 1). According to the 
patient, the lesion had been present for about six months. During the past two months 
she had complained of pain in the area. The mucosa overlying the lesion was smooth, 
thin, and had a slightly bluish cast. Fluctuation was elicited upon palpation. The adjacent 
teeth were caries-free and responded normally to electrical and thermal pulp tests. 
Roentgenographic pictures revealed a small, oval, radiolucent zone located about 3 mm. 
from the alveolar crest in the region between the cuspid and first premolar (Fig. 2). 

The entire lesion was excised down to the bone and the wound was allowed to heal 
by secondary intention. The postoperative course was uneventful. Histologic examination 
of the surgical specimen showed the excised gingiva covered by keratinized and para- 
keratotic stratified squamous epithelium. The surface of the gingiva was raised in one 
area. In the corium at this region a large cystic cavity was seen (Fig. 3). The lumen 
was lined by one- to three-layered flattened epithelium which had no connection with the 
covering epithelium. The wall of the cyst in one area showed two foci of calcification. 
Elsewhere, the corium of the gingiva, consisting of densely collagenized tissue, appeared 
normal, Accessory salivary glands or ducts were not seen in any part of the specimen. 


Case 2.—The second case, a 38-year-old Negro woman (E. L.), presented for the 
extraction of a loose, painful lower left first premolar. Upon routine roentgenographic 
examination, a circumscribed radiolucent area measuring about 0.5 cm. in diameter was 
observed in the periapical region between the lower left cuspid and first premolar (Fig. 4). 
The gingival tissue in the area was slightly raised and inflamed. The cuspid and first 
premolar were both vital. Because of the marked periodontal involvement around the 
lower left first premolar, it was decided to extract that tooth and to explore the 
radiolucent area through the socket. However, no communication was found between the 
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The buccal mucosa was therefore reflected; this revealed a circumscribed 
The cyst was partially contained within the alveolar bone (Fig, 6). 


two sites. 
cystic lesion (Fig. 5). 
The lesion was enucleated and the wound sutured. Postoperative healing was normal. 

The histologic section showed a large collapsed cystic membrane which was lined hy 
one- to five-cell thick cuboidal and squamous epithelium (Fig. 7). The latter was free of 


Figs. 1, 2, and 3.—Case 1. 


ridges and in some areas showed ballooning degeneration. The cystic lining had no 
connection with the covering epithelium. The densely collagenized wall of the cystic 
cavity showed widely dispersed areas of mild lymphocytic infiltration. The corium showed 


no accessory mucous glands, 

Case 3.—The third patient was a 43-year-old Negro woman (L. 8.), who complained 
of a small, nonpainful, soft oval mass about 0.5 em, in diameter located in the attached 
gingiva between the lower left cuspid and lateral incisor (Fig, 8). She stated that the 
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Figs. 4, 5, and 6.—Case : 


Fig. 7.—Case 2. 
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lesion had been present for about one year, during which time it had slowty enlarged. The 
mucosa overlying the lesion was thin and bluish white in appearance. No radiographs 
were taken of this patient. 


Figs. 8 and 9.—Case 3. 


The lesion was completely excised, the mucosal edges undermined, and the wound 
e ? £ ? 


sutured. No postoperative difficulties were encountered. Histologic examination of the 
lesion showed a small cyst which was lined by three- to seven-layer thick stratified 
squamous epithelium (Fig. 9). The epithelial lining was free of ridges and the collagen- 
ized wall of the cyst did not show any inflammatory infiltrate. No mucous glands were 
seen in the specimen, 
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Discussion 


It has been suggested that these cysts may arise from either heterotopic 
indular elements, epithelial remnants, or displaced oral epithelium.’ The 
idermal cysts are said to develop from displaced epidermal rests or, occa- 
mally, from the traumatically displaced epidermis.* 

Since, in the reported cases, no glandular elements were found in the 
ea, it seems unlikely that these cysts were of glandular origin. Because 
ey involved the cortex of the mandible, producing noticeable radiolucencies, 
may be argued that they developed from the debris of Malassez on the 
losteal side, and only later involved the covering soft tissue. This would 
ply that these cysts are really alveolar and not gingival. Case 3 (Fig. 9), 
wever, shows a cyst without bone involvement. All cases of microscopic cysts 
ported by Ritchey and Orban were in the gingiva. In Case 1 as well as Case 
but especially in the former, the larger portion of the cyst was in the gingiva 

rather than in the bone. It seems very unlikely, therefore, that these lesions 

arise in the alveolar bone. The findings suggest that these cysts originate in 
1e gingiva from where they later involve the cortex of the alveolar process. 
Their most probable origin is the traumatically displaced oral epithelium. 

It is of interest to note that the three present cases and three of the six 
cases deseribed by Ritchey and Orban’ occurred in the region of the mandibular 
cuspid and premolar teeth. This location perhaps favors the traumatic origin. 

The radiolucent lesions which these cysts produce are of interest because, 
under some cireumstances, they may be mistaken for periapical lesions, mental 


foramina, or central jaw cysts. 


Summary 
Three cases of clinically and roentgenologically discernible gingival cysts 
have been deseribed. Such lesions should be considered not only in the 
classification of cysts, but also in the differential diagnosis of radiolucent 


lesions of the jaws. 
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SYMPTOMATIC OSTEOMA SPONGIOSUM OF THE MANDIBLE 
Report of a Case 
Harry G. Meat, B.S., D.D.S., Tampa, FLA. 


HE patient, a 20-year-old woman, presented herself to the dental clinic 

complaining of generalized pain in the lower right oral quadrant. She 
deseribed the initial painful symptoms as being spasmodic and of fifteen 
months’ duration. 

Upon further questioning, the patient said that at the present time there 
was not only pain but a ‘‘prickling and stiffness’’ of her right lower lip and 
anterior labial mucosa. She felt that none of her teeth were in question, nor 
was any periodontal problem present. 

She was in good physical condition, maintained an adequate diet, and had 
never experienced any serious dental problems before. A good complement of 
her natural teeth were present, with a fair to good occlusion, some caries, 


excellent gingival condition, and ideal oral hygiene. The lower right first 
molar was missing, having been extracted in 1943 because of carious exposure. 
The posterior teeth had drifted mesially, but none of the individual teeth re- 
acted positively to horizontal or vertical percussion. There was no intra- or 
extraoral swelling, nor any palpable bony masses. 


Radiographic Examination.—Complete mouth roentgenograms were taken 
and revealed a large, radiopaque mass at the site of the extracted lower right 
molar. It was the approximate size of a premolar tooth and, at a glance, could 
be mistaken for an infrapositioned impaction. The mass was devoid of an at- 
tached periodontal membrane but was circumscribed by a cortical layer of 
bone. The surrounding bone was of normal appearance (Fig. 2). 

Through the cooperation of the patient’s civilian dentist, we were able 
to obtain roentgenograms taken in 1947. These revealed a small, radiopaque 
object in the same site but could not be positively distinguished from a root 
tip (Fig. 1). During the course of six years the mass obviously had increased 
considerably in size, but was asymptomatic until the present time. 

Lateral jaw roentgenograms were taken for the purpose of determining 
the proximity to the mandibular canal. They conclusively revealed that the 
mass was encroaching the roof of the canal and was positively causing pres- 
sure on the inferior alveolar nerve. The presumptive diagnosis was osteoma 
or osteosclerosis of the mandible. 
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Treatment.—Under local anesthesia, a mucoperiosteal flap was reflected. 
is afforded complete buccal exposure of the area, which was normal in ap- 
arance. 

The position of the mass was ascertained and a window was outlined in 
e cortex of the bone by means of burr holes spaced about 3 or 4 mm. apart. 

Vith the aid of the impactor, the holes were connected and the major portion 
the mass was removed for microscopic examination. At this time roent- 
nograms were taken to check the amount remaining. After the remainder 
the mass was completely enucleated, the roof of the mandibular canal was 
moved in the area involved to decompress the inferior alveolar nerve. 


Fig. 3. 


Fig. 1.—Roentgenogram taken in 1947. 

Fig. 2.—Roentgenogram taken in 1953. 

Fig. 3.—Roentgenogram showing enucleated area. 

Fig. 4.—Roentgenogram taken six months postoperatively. 


The operative site was débrided and packed with Gelfoam, after which 
the tissue was repositioned and the incision closed by means of interrupted 
sutures. The patient received 300,000 U. Crysticillin parenterally for three 
consecutive days, and a codeine sulfate sedative was prescribed. Cold packs 
were applied intermittently for three hours, and saline rinses were prescribed. 
Necessary dietary measures likewise were ordered. 

Postoperatively, there was some extra intraoral swelling, with moderate 
discomfort, eechymosis, and trismus. On the fifth day the sutures were re- 
moved. By the ninth day there was a complete absence of any postoperative 
sequelae. Simultaneously, the patient was relieved of the pain and partial 
paresthesia which she had previously experienced. 
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Subsequent postoperative roentgenograms were taken. These showed 
the enucleated area (Fig. 3). Six months later the x-ray film revealed a nor- 
mal deposition of cancellous bone with moderate trabeeulation (Fig. 4). 


Biopsy Report.—The gross specimen consisted of a hard, nodular mass 
approximating the size of a kidney-shaped bean. Microscopic examination 
showed a minimum of fibrous stromas and an over-all presence of partially 
caleified cancellous bone. The outer border of the tumor had a contiguous 
thin layer of fibrous connective tissue surrounding the circumscribing cortical 
bone and the general cellular picture depicted a minimum of osteoblastie ae- 
tivity. The histopathologic diagnosis was osteoma spongiosum of the mandible. 
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REMOVAL OF A SUPERNUMERARY TOOTH 


An Aid to Eruption of a Succedaneous Tooth 


MARTIN FEINGOLD, B.S., D.D.S., Huntixaton, N. Y. 


a ae teeth are most common in the maxillary incisor region 
of the mouth. They may erupt or be retained indefinitely. If retained, 
they may prevent eruption of the succedaneous teeth or cause the latter to 
erupt in torsi-version, or they may prevent normal exfoliation of the deciduous 
teeth. If succedaneous teeth are missing or if there is any evidence of 
irregular dentition, investigation and x-ray examination are indicated. 

Prophylactic removal of supernumerary teeth is of great value in prevent- 
ing interference with eruption, extrusion, separation, or malposition of the 
suecedaneous teeth. Unless the supernumerary tooth interferes with normal 
eruption, it is best to wait until the roots of the suecedaneous teeth have 
formed in order to avoid injury to the developing permanent tooth. 

The following case is of interest because it deals with the diagnosis and 
surgical removal of a supernumerary tooth which prevented eruption of the 
succedaneous tooth and normal exfoliation of a deciduous tooth. 


Case Report 

The patient, a 7-year-old boy, and his parents visited their family dentist because 
they were concerned about a “baby tooth” which was still in position, whereas the perma- 
nent tooth on the other side had already “grown in.” Roentgenograms of the anterior 
maxillary region at that time revealed the presence of a supernumerary tooth in the left 
central incisor region. The dentist suggested that the patient return in three months to 
see if any change would occur. He was then referred to me on Dee. 28, 1953, for the 
removal of the supernumerary tooth. 

Intraoral examination revealed a “clean” mouth, with no evidence of pathology. 
The right mandibular first and second deciduous molars and the left mandibular second 
deciduous molar had been extracted about one year previously. The right maxillary 
sueccedaneous central incisor was in position and the left deciduous central incisor was 
still in place. No abnormal elevation in this region was evident on palpation. 

Apical and occlusal roentgenograms of the anterior maxillary region revealed the 
presence of two unerupted teeth, superimposed upon each other in the left central incisor 
area. One of these appeared to be a normally developing central incisor; the other was a 
partially developed incisor crown enveloped by a small, circumscribed, radioluscent area 
lving in a distoangular position. There was little resorption of the root of the deciduous 
central incisor (Fig. 1). On consultation with an orthodontist, it was decided to remove 
the partially formed, unerupted, malposed tooth. The orthodontist did not think it neces- 
sary to expose the crown of the tooth to be retained; because he felt that it would erupt 
after the removal of the supernumerary one. It could not be determined whether the 


supernumerary tooth was lying palatally or labially. 
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On Feb, 23, 1954, under bilateral infraorbital block and palatal infiltration anesthesia 
with Xylocaine and epinephrine, the deciduous central incisor was extracted. An incision 
was then made superiorly and distally in the labial gingivae from the interproximal papilla 
of the central incisors, the mucoperiosteal tlap was elevated. A flap was also elevated 
on the palate from the right first deciduous molar to the left first deciduous molar. This 
was done to determine the location of the tooth and the easiest approach to its removal, 
so as not to injure the adjacent teeth. An area of eggshell type bone, of blue appear- 
ance, was evident on the palate. By careful use of small bone chisels with hand pressure, 
the eggshell bone was removed. A tooth lying in a distoangular position was revealed and 
further exposed. It was then removed by careful elevation. The crypt was curetted to 
remove the follicular tissue. The tooth to be retained was seen and appeared to be in 
normal position for eruption. The edges of bone were smoothed with bone files, and the 
labial and palatal flaps were replaced. These were sutured in position with 000 silk. 
A postoperative apical roentgenogram was taken (Fig. 2). Recovery was uneventful, and 


the sutures were removed four days later. 





Fig. 1. Fig. 2. Fig. 3. 


Fig. 1.—A supernumerary tooth preventing eruption of the left succedaneous central in- 
cisor. The deciduous central incisor is still present. 

Fig. 2.—Postoperative roentgenogram. The deciduous central incisor has 
and the supernumerary tooth removed. 

Fig. 3.—Postoperative roentgenogram taken five months 
central incisor about to erupt. 


been extracted 


later shows the succedaneous 


The patient was seen again on July 17, 1954, at which time apical and occlusal 
roentgenograms revealed the central incisor to be erupting. The root of the deciduous 
lateral incisor was further resorbed and it appeared as if the succedaneous central and 


iateral incisors would erupt simultaneously (Fig. 3). 


Conclusion 

Supernumerary teeth should be removed when they interfere with the 
eruption of teeth or the normal development of the teeth and jaws. Surgery 
should be undertaken as soon as possible to prevent secondary deformities and 
other pathologie conditions. The best time, unless it interferes with eruption, 
is after the roots of the permanent teeth have completely formed, to prevent 
injury to these teeth. 

Whether the central incisor, in this case, would have erupted sooner if the 
bone around the crown had been removed is open to question. The sue- 
ecedaneous tooth was obviously prevented from eruption by the supernumerary 
tooth. When the interference by the supernumerary tooth was removed, the 
normal forees of eruption could again come into play and allow normal 
development. If no obvious deterrent to the normal forees of eruption is 











REMOVAL OF SUPERNUMERARY TOOTH 813 


een, surgical exposure of the crown of the tooth involved would then be 
ndicated, and even in these cases some mechanical means of traction has to be 


employed to force eruption. 
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Periodontia 


A NEW APPROACH TO THE TREATMENT OF COMMON AND 
REFRACTORY GINGIVITIS 


LEON Herscurus, D.D.S.,* Derrorr, Micu. 


ISTORICALLY, this century will be regarded not only as the atomic age, 
but as the age of chemotherapy in medicine. Innumerable publications 
have appeared within the past decade on the use of antibiotics in a variety of 
medical and dental diseases. More recently, attention has been focused on one 
of the newer hormones—hydrocortisone acetate, a potent anti-inflammatory, 
antiallergic, and antifibroplastic agent—and its use in conjunction with broad- 





spectrum antibiotics. 

The present study was undertaken to evaluate the efficacy of one such 
specific hormone-antibiotie combination, namely, hydrocortisone acetate with 
Terramyein hydrochloride, in the treatment of a relatively common periodontal 
disease—gingivitis. 

The voluminous reports on this rather common disease are largely con- 
cerned with the etiological, pathologic, and clinical aspects of this entity. 
Although many facts have been established and accepted, there is still marked 
disagreement regarding the etiological factors and the classification of the vari- 
ous phases of this periodontal disease. Hence, a brief review of these salient 
points seems warranted before discussing the method of treatment presented in 
this study. 

It is generally believed that both local and systemic influences, rather than 
any single faetor, may be responsible for periodontal diseases. Local factors 
inelude ealeulus, bacteria, soft debris accumulation through lack of friction and 
proper hygiene, mechanical irritation, and ocelusal trauma. Among the systemic 
factors are numbered endocrine dysfunction, nutritional deficiencies, blood 
dyserasias, debilitating diseases, allergies, and drug sensitization. Thus, a com- 
bination of some predisposing agent which lowers tissue resistance together with 
a precipitating factor that acts upon the weakened tissue seems the most prob- 
able cause of gingivitis. 

The lack of a satisfactory classification of periodontal diseases has hindered 
our advancement in this field. Marked variations in terminology and the inter- 
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ningling of etiological agents and tissue changes as a basis for classification 
orm the background of our confusion. The modified classification of Orban’ 
is widely used and i the advantage of correlating the clinical pieture with 
the underlying tissue response. The pathologie changes may be outlined as 
follows: 
A. Inflammatory 
1. Gingivitis 
2. Periodontitis 
B. Degenerative 
1. Periodontosis 
2. Periodontal atrophy 
C. Proliferative 
1. Hyperplastic 
3efore discussing the various changes that oceur in the inflammatory proe- 
ess, a brief description of the normal gingiva seems warranted. The alveolar 





Fig. 1.—Normal gingival margin with slight keratinization of squamous epithelium. (Magni- 
fication, K120; reduced ) 
gingiva (Fig. 1) is the mucous membrane that is firmly attached to the alveolar 
bone. Surmounting this tissue is the marginal gingiva only partially attached 
to the bone. The nonattached portion is known as free margin or free gingiva, 
and its height determines the depth of the gingival crevice. The attached part 
is composed of a surface laver of stratified squamous epithelium and a deeper 
lamina propria divided by a basement membrane. A healthy gingiva is covered 
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by a superficial laver of cornified epithelium (stratum corneum) which protects 
the mucous membrane from injury. When the gingiva is dried in vivo and 
gross examination is performed under intense light, minute indentations may be 
seen which correspond microscopically to papillary downgrowths of the epi- 
thelium. The color of the gingiva is an opaque pink in contrast to that of the 
oral mucosa, which is a translucent red. 


ee Pe 
ad a ep 3. 


2 


ax i 


rates 


sd 

Se ase 
a 

Phe RA on 
KES 

. tt fhe 








Fig. 2.—Severe gingival inflammation. Marked inflammatory reaction in submucosa with early 
miliary abscess formation. (Magnification, «120; reduced 1s.) 

The rich blood supply of the gingiva is derived from the periodontal, perios- 
teal, and subjacent alveolar mucosal blood vessels. According to Weinmann,’ 
the vascular network of the gingiva and the periodontal membrane anastomose 
with the alveolar perforating arteries which nourish the various regions of the 
periodontal membrane. The sensory nerve supply of the gingiva is limited. 
This fact explains why injuries to the gingiva are relatively painless. 

Inflammation of the gingiva may be acute (Fig. 2), subacute (Fig. 3), and 
ehronie (Fig. +), or, as Hill* expresses it, “strong and mild.” The process is 
usually confined to the superficial soft tissues. The reaction, if untreated or 
neglected, may extend into the deeper tissues and become a periodontitis, which, 
in the simplex type, develops as a sequel to persistent chronic gingivitis, and 
therefore has the same etiology. It was Weinmann’s studies of relating inflam- 
mation of the gingiva with extension into the supporting structures of the teeth 
that led us to try hydrocortisone-Terramycin ointment in the treatment of 
gingivitis. Weinmann found that the inflammatory process follows the course 
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the blood vessels, proceeding along the gingival perforating arteries to the 
teralveolar arteries, into the bone marrow spaces on the periosteal side of the 
veolar bone. These facts explain why mild inflammatory changes can persist 
the gingiva for long periods of time without affecting the periodontal mem- 
rane, 

The first alteration in the periodontium is seen in the connective tissue 
nderlying the epithelium. The capillaries carry the inflammation into the 
apillary laver of the gingival mucous membrane. At the same time, a deepen- 
ng of the gingival suleus is noted, resulting from keratinization and desquama- 
tion of the epithelium in this area. Eventually, as more and more of the perio- 
dontium is involved, a definite pocket is formed. Minute abscesses develop 
which permit the detachment of the tissue along the side of the teeth involved. 
Secondary bacterial infection contributes to a more rapid progress of the 
esion. The pattern develops into the chronic stage when the pocket becomes 
ined with stratified epithelium which prevents normal granulation tissue re- 
air of the defect. The simplex type of periodontitis changes into the complex 
type and, in turn, develops into periodontosis, which is the degenerative form 
of periodontal disease. This process is characterized by degeneration of con- 
nective tissue elements of the periodontal membrane, leading to bone resorp- 
tion, loosening, and migration of the teeth, with eventual exfoliation. 

Accepting the fact that the spread of inflammation in gingivitis and 
ventual intection is alone the course of the blood vessels, we searched for an 

adjunet to decrease the inflammation and combat the infection produced by 
secondary bacterial infection infiltrating the open gingival sulci. 

There are no regions of the body which normally support a more abundant 
and varied population of microorganisms than the mouth and throat. The 
moist, warm, mucous membrane turnishes excellent conditions for the growth 
of all species of bacteria. They thrive especially well in remnants of food 
and in the debris of dead epithelial cells around the teeth. The oral cavity 
affords a sheltered environment for numerous types of anaerobic and aerobic 
bacteria. The anaerobic microorganisms are especially abundant about the 
eingival margins and in cervices between the teeth. Numerous species of 
cocci, bacilli, and spirilla and several forms of higher bacteria, spirochetes, 
yeasts, and moldlike organisms may be present. Occasionally, amoebae and 
other protozoa are identified. 

Many microorganisms compose the normal flora of the mouth and throat 
Fig. 5) and are entirely harmless. Others, like the streptococci, are potentially 
pathogenic and are frequently associated with disease. A direct smear of the 
exudate in active gingivitis will reveal a seething mass of bacteria (Fig. 6). 
Most conspicuous among these organisms are the delicate spiral threads of 
irregular forms (spirochetes In addition, slender, spindle-shaped rods 
fusiform bacilli) are numerous. Like the spirochetes, they are anaerobes. In 
cultures from such exudate, one of the more abundant microorganisms is a 
small, gram-negative, anaerobie bacillus called Bacterium melaninogenicum, 


so named because it produces a brown-black melanin-like pigment on blood agar. 
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Despite the large population of bacteria in the mouth, the gums, although fre- 
quently injured, are rarely infected. In good health, the gingival margins 
around the teeth are resistant to infection, but when injured or disturbed in 
lunetion, these tissues are more readily invaded by the various microorganisms 
present in the normal flora. The open gingival sulci afford an excellent in- 
cubating area for pathogenic agents which find access to the submucous and 
periodontal tissues. The character of these bacterial overgrowths, the pre- 
dominant species, and the degree of toxic and proteolytic properties largely 


determine the severity of the disturbance. 


Method of Administration 

With the preceding in mind, a study of twenty-six patients with gingivitis 
was undertaken and their response to Cortril acetate-Terramycin hydrochloride 
ointment* as an adjuvant in the general management of their disease was 
noted. Before starting office treatment, the patients were advised to use the 
ointment topically by massaging it into the gums four times daily for forty- 
eight hours. This therapeutic measure was followed to decrease the inflamma- 
tory process and reduce the oral flora as well as the possibility of bacteremia 
during any subsequent operative procedures. The latter included sealing, 
curettage, correction of occlusal trauma, and the correction of faulty prosthesis 
and restorations. After each scaling, the ointment was massaged into the 
gums and left for twenty minutes. These office treatments were given three 
times the first week and twice a week thereafter. Concomitantly, the patients 
were instructed to use the ointment three times daily during the treatment 
and twice a day for several weeks after complete remission. 


Presentation of Cases.—Our specific investigational study is presented in 
the form of three charts (Tables I, II, and TIT). 


Discussion 


With one exception, all patients in our study benefited from the addition 
of Cortril-Terramyein topical ointment as an adjunct to the conservative 
therapy. The subacute and acute gingivitis afforded the best results (Figs. 7, 
8, 9, and 10). In the eases of subacute gingivitis, most patients noted sub- 
jective relief after the first treatment, and marked clinical improvement after 
one week of therapy was observed (Table II). In patients with acute 
gingivitis, subjective relief was obtained after the first few treatments, and 
marked general improvement was noted after a few weeks of treatment. This 
conclusion was substantiated by the bacteriologie reports (Table I). The re- 
sults in severe chronic gingivitis were less dramatic (Figs. 11 and 12), although 
all patients are manifesting good progress (Table ITT). 

One patient developed a swollen lip during treatment, which was pre- 
sumed to be an allergie reaction. On further investigation, this was attributed 
to Terramycin sensitivity. 

; *The Cortril-Terramycin ointment for this investigational study was supplied by Chas. 
Pfizer & Company, through the courtesy of Dr. W. Alan Wright and Mr. George Penny. Each 


gram contains 30 mg. of Terramycin hydrochloride and 25 mg. of Cortril acetate (hydrocorti- 


sone acetate) 
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Fig. 7. 









Fig. 10. 
Fig. 12 
Fig. 7.—Subacute gingivitis, before and after treatment. Control photograph was taken 
Juiy 15, 1954, but treatment was completed June 15, 1954. 


Fig. 10.—Acute gingivitis, before and after treatment. 
Fig. 12.—Chronic gingivitis, before and after treatment. 
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It is much more difficult to evaluate a therapeutic adjuvant which is used 
in conjunction with many other forms of treatment than it is to assess the 
benefit of a therapeutic agent that can be used alone. The Cortril-Terramyein 
ointment was not used as the only treatment in any case and it cannot be held 
responsible for a single ‘‘cure.’’ It was our definite impression, however, that 
the patients receiving it improved more rapidly and more uniformly than they 
would have otherwise. The ointment aided in eliminating focal infection, con- 
trolling local infeetion, and decreasing inflammation, and it also aided in 
restoring gingival tone and decreasing fibroblastic proliferation. 

Occasional cases of gingivitis are refractory to all types of treatment. In 
these patients, one should consider systemie diseases, such as blood dyserasias. 
Thus, no type of local therapy will eradicate these lesions. In other eases of 
local refractory gingivitis, gingivectomy is indicated. Delaying surgical treat- 
ment has no ill effect, and the attempt at conservative treatment will result 
in a better preparation of the oral cavity for surgical intervention. Also, one 
should always remember that the best therapeutic agent is only an adjunet 
to corrective operative procedures, and not a substitute for it. 


Conclusions 

1. Pfizer’s hydrocortisone acetate dental ointment with Terramycin, each 
eram containing 30 mg. of Terramyein hydrochloride and 25 mg. of Cortril 
(hydrocortisone) acetate, was used four times a day by twenty-six patients. 

2. In the eleven cases of mild or subacute gingivitis, all patients mani- 
fested definite evidence of improvement after seventy-two hours of treatment 
and were asymptomatie after seven to ten days of treatment. 

3. In nine cases of acute gingivitis, six patients manifested improvement 
after ten days and the remaining three improved after three weeks. All 
patients evidenced complete remission after several weeks of treatment. Each 
was advised to continue the ointment twice daily (morning and bedtime) for 
an additional few weeks. 

4. The six cases of severe chronic gingivitis with spongy and hemorrhagic 
eum tissue manifested favorable progress and are still under treatment. Their 
end results, with additional cases and bacteriologie studies, will be reported 


in a subsequent paper. 
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BUFFERING SYSTEMS IN THE MOUTH 
B. LILIENTHAL, B.Sc., B.D.S., D.Puin.,* SypNEY, AUSTRALIA 


Introduction 


HE saliva possesses considerable ability to maintain its pH unchanged be- 

cause of the presence of buffer substances whose efficiency depends upon 
the relative amounts of acid (or alkali) and of buffer present. There are two 
aspects of the buffering action of the saliva in relation to the commonly 
accepted chemicoparasitic theory of dental caries (Miller). The first aspect is 
the potential buffer capacity of saliva and the second is the effective buffering 
mechanism beneath and/or in the bacterial plaque on the tooth surface. The 
inability of saliva to reach certain sites in relation to the teeth (for example, 
interproximally and in pits and fissures on oce¢lusal surfaces) is an important 
limiting factor in the initiation of dental caries. Some experimental observa- 
tions on the permeability of capillary spaces by ionic solutions have been made 
by Nevin.! His model experiments show how an obstruction, such as food, at 
the entrance to a capillary space hinders interchange of ions between the 
enclosed space and the exterior. A similar phenomenon would occur with 
buffer solutions. Further, it has been claimed by Stralfors? and Fosdick* that 
‘*nlaque’’ material has an important buffering action. 

In the literature on the buffering properties of saliva, two terms are fre- 
quently used synonymously. These are buffer capacity and buffering effect. 
Buffer capacity refers to the ability of a solution to resist change in pH on addi- 
tion of acid or of alkali. It expresses the resistance to pH change at a given 
pH value, and can be calculated from a knowledge of the concentration of the 
buffering systems in the solution. The slope of the titration curve at a particu- 
lar pH value enables the buffer capacity at that value to be determined experi- 
mentally. Differences between the calculated and observed value for buffer 
capacity at several pH levels led Ericsson‘ to suggest that proteins may play 
an important role below pH 6.0. Sellman® and Wah Leung® also suggested 
that protein might play an important role as a buffer at pH values below 6.0. 

The other term, buffering effect, refers to the amount of acid (or alkali) 
required to change the pH of the solution from one value to another. The 


*Research Officer, Institute of Dental Research, United Dental Hospital. 
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‘ange is chosen arbitrarily and for saliva the ranges pH 7.0 to 6.0 and pH 7.0 
0 0.0 or 4.0 are used, So-called buffer capacity tests of saliva are, in fact, 
isually determinations of the buffering effect. Nevertheless, each of these 
terms, buffer capacity and buffering effect, merely relates to a different manner 


if describing the same property. 


The Buffer Systems in Saliva.—The substances in saliva which have been 
regarded as buffers are bicarbonate, calcium phosphate, protein, mucoid, and 
ammonia. Considerable attention has been given by various authors to the 
concentrations of calcium and phosphate ions in saliva and to their buffering 
ability. The role of caleium and phosphate ions is related to the maintenance 
of the solid phase of the tooth insofar as an excess of either will prevent the 
the tooth surface, in accordance with the law of mass action. 


solution o 
Buffering action in saliva, as stated previously, is concerned with the main- 
tenance of a relatively constant pH value in the mouth. When exeess acid is 
present, it is only after the buffering systems have played their part that the 
pH can fall to values which affect the solubility of the mineral phase of the 
enamel. Of the compounds listed, ammonia has no buffering action in the 
strict sense, although as a base it does play a part in neutralization of acid. 
From the quantitative point of view, its role is not significant. 

Bicarbonate has been shown by several workers to be an important buffer 
in saliva. Eriesson* ealeulated the buffer capacity of bicarbonate and related 
the values to the observed values in several samples of resting saliva. Wah 
Leung® approached the problem in another manner. Using saliva from eleven 
subjects, he studied the earbon dioxide-combining power of saliva under 
different pressures of carbon dioxide and, from the data, caleulated the buffer 
capacity of the bicarbonate system between pH 6.8 and 7.2; this work showed 
bicarbonate to be the main salivary buffer. Each of these methods has given 
information by what may be ealled an ‘‘indireet approach,’’ because the values 
for the buffer capacity of bicarbonate and phosphate were caleulated from 
their concentrations in the samples and compared with the values obtained 
for whole saliva from titration data. 

In another study, separation of the salivary buffers by stepwise elimina- 
tion has enabled the role of each buffer system to be individually and directly 
observed.” § Quantitatively, bicarbonate was again found to be the main 
buffer in saliva, and phosphate was found to play a less important role. 

It has been clearly demonstrated that bicarbonate and phosphate together 
account for nearly all the buffering properties of whole saliva, resting or 
activated. Furthermore, the difference in buffering ability between resting 
and activated saliva is due to an inerease in the bicarbonate content of the 
The buffering mechanism of bicarbonate and phosphate is well known. 


latter. 
‘or the preservation of enamel surfaces, however, solution of bicarbonate may 
be as important as that of ealeium and phosphate ions. In bone the apatite 
crystals accurately reflect their environment.’ Ions found in tissue fluid are 
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readily adsorbed onto the apatite crystal surface, and these can be preferen- 
tially removed by acid treatment. Dental enamel also consists of apatite erystal- 
lites and a similar adsorption of ions from the surrounding medium, saliva, 
almost certainly occurs. There is no information about the solubility of ad- 
sorbed ions on enamel and their relation to the solution of the crystal structure. 
The surface of enamel apatite has exposed calcium, phosphate, hydroxyl, and 
probably bicarbonate ions, whereas the environment has, in addition, Na‘, 


K*, and Cl among others, 


Enamel 


Surface Environment 
|— car Ca,** Na,*+ OH’ 
; | _. [HCO',| 
— OH pi — pk + log [H.CO, | 


— HPO”, HPO”,, HCO’, 
HCO’ He. Ke 7 _LHPO”,| 
— HCO’, , Kk pH = pk, + log [H.PO’, | 


It can be seen from the above that any change in pH will affect the 
ionization of both bicarbonate and phosphate because the respective values for 
K are constant. The precise values for these constants under these conditions 
are not known. Protein (mucoid) and the presence of other ions will have an 
important bearing on these values. However, on formation of enough acid to 
exhaust these buffers, the only way in which buffering can continue is by the 
introduction of additional buffer. It is generally assumed that, beneath the 
plaque, saturation conditions exist for the mineral substance of enamel. When 
acid is formed at this site and the buffers have been exhausted, solution of the 
mineral phase occurs in order to satisfy the solubility product relationship. 
The affinity for calcium ions exhibited by protein, including mucoid, has an 
important effect on the solubility relationship. The solubility product of the 
tooth mineral (for instance, hydroxyapatite) is not known because of varia- 
tion produced by the environment, thus making it impossible to calculate the 
effect of given changes in the concentrations of ions under given conditions. 
Nevertheless, from basic principles, it would seem that after removal of 
adsorbed ions the order of solution of the ions in the crystal structure would 
depend largely upon the size of the ionie radii, the interionic forces, and the 
ionie composition of the surrounding medium. 

The suggestion that protein and mucoid exert an important buffering 
action below pH 6.0 has not been substantiated. This would be expected in 
view of the small concentrations of proteins in saliva and, in comparison with 
bicarbonate and phosphate, these proteins exert a negligible effect. The same 
order of importance was found for the buffer systems in both resting and 
activated saliva obtained from two groups of thirty-two and thirty-six sub- 
jects, respectively. Bicarbonate was the major buffer, whereas phosphate was 
the minor one, and mucoid had no detectable buffering effect. In resting 
saliva, however, the bicarbonate values are more variable than in activated 


saliva. As a buffer, phosphate is therefore more important in resting saliva 
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han in activated saliva. Furthermore, resting saliva has a smaller buffering 
effect than activated saliva, because of its lower bicarbonate content. Stimula- 
tion of salivary flow by chewing paraffin wax produces a larger volume of 


saliva which contains greater concentrations of bicarbonate and sodium ions."® 


The Buffer Systems in Salivary Sediment and Plaque.—Stralfors? ex- 
amined the buffering properties of salivary sediment and dental plaques and 
found that these gave similarly-shaped titration curves for a given mass of 
each material. Plaque and sediment consist largely of bacteria, and their 
buffering properties might be attributed to their protein nature. However, a 
variable proportion of the buffering effect produced by salivary sediment was 
found to be due to adsorbed bicarbonate, whereas no phosphate was adsorbed.‘ 
Qn examination of plaque material, no adsorption of bicarbonate was detected. 
Thus, the nature of the buffering systems in salivary sediment and in plaque 
would appear to be different. Although sediment exerts a buffering effect, it 
is only a very small portion of the total buffering effect of the whole saliva. 
The buffering properties of plaque material must be considered also in relation 
to the ability of the bacteria within it to metabolize organic acids. The evi- 
dence indicates that the buffering power in plaque is attributable to the bac- 
teria it contains. If mucoid is present it would not add to this buffering effect 
heeause mucoid has not been found to exert a buffering effect over a wide 
range of pH. The permeability of the plaque to ions would be reduced by the 
presence therein of mucoid, and it is by this action on the diffusion rates of 


ions that mucoid could play a significant role. 


Experimental 


Relation Between Buffering Effect and Volume of Saliva.—A group of 
sixty-seven children at Hopewood House, Bowral, New South Wales, was used 
in this study. The children’s home is approximately seventy miles from the 
laboratory and it was necessary, therefore, to devise a method of collection and 
Details of the procedure adopted and its 


preservation of samples of saliva. 
was found that a direct 


value are given in an appendix to this article. It 
relation existed between the volume of five-minute samples of activated saliva 
and buffering effect (Fig. 1). From the statistical analysis, it can be seen 
that the correlation coefficient is positive, indicating a direct relationship be- 
The value of the coefficient shows that this set of 


tween the two variables. 
There- 


results could be expected to occur by chance only once in 1,000 times. 
fore, the relation between volume and buffering effect is highly significant. 
This observation for five-minute samples of saliva is in agreement with the 
results obtained by Dreizen and his associates'® with thirty-minute samples of 
activated saliva. 

Variation in the Buffering Properties of Saliva.—The effect of the follow- 
ing conditions on the buffering effect of saliva was observed: (1) prolonged 
chewing as may occur during a meal and (2) chewing paraffin wax for a simi- 


lar period. Furthermore, when changes in volume and/or buffering quality 
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occurred, observations were made of any changes in a particular buffer system. 
The relation between bicarbonate concentration and changes in the sodium ion 
coneentration was also noted. 


1S . 
, 
+ 


9° ? > ~ os ~ 
co -o 9 = » w 
' tT - s T T 
& e 
oe 
ee 
e 
e 


ROS 


Buffering power pt 7-6 (w 0-02.N #u) 
$ q 
T T 
« 
eo 
og 
e 


fo} 

“ 
T 
e 


9° 
Nw 
T 


Oy} 
1 i A. a. 1 1 L i i | a 

O~4 8 2 (4 20 24 28 32 36 40 44 

Volume of F min salivary Sample (ml) 


_ Fig. 1.—Correlation between volume and buffering effect of five-minute samples of 
activated saliva. Correlation coefficient r +0.364 








rvn y4 » : 
t = —, where n is number of observations 


Vv 1 r 
1.364 V 65 
V1 — 0.13241 
0.364 * 8.06 
0.931 7 
This is approximately 0.1 per cent level of significance, which is highly significant 
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The fifteen children chosen as subjects were again from Hopewood House. 
These subjects had a very low dental caries experience.” 

1. Effect of eating a meal: Saliva was collected immediately before and 
after the children had eaten a meal containing grated raw beetroot and carrot, 
sliced raw cabbage, cauliflower, and soya bean cooked with onions and 
tomatoes, This was followed by cubed fresh pineapple with junket and wheat 
germ. The meal was completed in approximately-twenty minutes. Paraffin- 
activated saliva (five-minute sample) was collected from each subject in a 
tube containing paraffin oil; it was frozen at -18 degrees and kept at this 


temperature until required for titration. 
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In five of the fifteen subjects, the buffering effect (pH 7.0 to 6.0) was 
greater after the meal than before it. The other ten subjects did not show any 
appreciable change. After the meal, six subjects showed an increased buffer- 
ing power for the range of pH 7.0 to 4.0. It should be noted that the in- 
creased buffering power was not accompanied in each case by a larger volume 
of saliva collected in the five-minute period (Table I). The same type of food 
produced different salivary responses in these subjects. 


TABLE I. BUFFERING EFFECT OF SALIVA BEFORE AND AFTER A MEAL 





BUFFERING EFFECT (ML., 0.02 N Hcl) | VOLUME OF 
SUBJECT pH 7.0 To 6.0 pH 7.0 To 4.0 SALIVA (ML.) 
NO. (A) (B) (A) (B) (A) (B) 
1*} 0.56 ©#0.65. 0.92 1.05 io ~—ti‘<‘z*U] SCS 
2*+ 0.37 0.59 0.63 1.0 8 7 
3t 0.4 0.4 0.67 0.75 1] 12 
4 0.42 0.5 0.69 0.69 16 12 
5 0.56 0.56 0.89 0.89 15 15 
6 0.46 0.46 0.73 0.73 18 12 
7*t 0.5 0.61 0.82 0.97 9 10 
8 0.43 0.42 0.74 0.76 13 14 
9 0.53 0.5 0.88 0.85 18 16 
10 0.39 0.4 0.67 0.7 12 15 
11+ 0.46 0.47 0.75 0.84 18 20 
12 0.47 0.44 0.78 0.72 11 16 
13 0.38 0.35 0.64 0.65 1] 10 
14*+ 0.48 0.61 0.83 1.0 3 5 
15 0.50 0.53 0.85 0.82 18 28 





(A) Before meal; (B) after meal; increased buffering effect after eating for range 
pH 7.0 to 6.0* and pH 7.0 to 4.0.7 

2. Effect of chewing paraffin wax: In the preceding experiment, the sub- 
jects chewed for approximately twenty minutes without a consistent change 
in buffering effect. If, instead of food, the subjects had chewed a bland ma- 
terial such as paraffin wax, what changes might be expected in buffering 
effect during the same period and in the first 30 ml. of saliva produced? 

Activated saliva was collected in four consecutive five-minute periods and 
on the following day from the same subjects in three consecutive 10 ml. frae- 
tions. In each ease the saliva was collected under paraffin oil and the samples 
were frozen (—18 degrees). The results of titration for eight subjects are 
shown in Fig. 2. For each subject, the amounts of acid required to change the 
pH from 7.0 to 6.0, 5.0, or 4.0 are shown. With one exception, changes in 
buffering effect among the 10 ml. samples and the five-minute samples were 
similar for the three ranges of pH shown. Each subject gave values for the 
buffering effect in the 10 ml. samples which were very different from those of 
the five-minute samples. In general the values for the 10 ml. fractions were 
less than the values for the five-minute samples. The buffering effect (pH 
7.0 to 6.0) of the fourth five-minute sample was similar to that of the first five- 
minute sample, although differences occurred between these two and the 
second and third five-minute samples. In addition, the changes in buffering 
effect in the two series varied from one subject to another and showed no 


general trend. 
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When the values for bicarbonate are compared with the values for buffer- 
ing effect, it is clear that changes in the latter are followed closely by changes 
of similar magnitude in bicarbonate. These trends are the same for the two 
ranges of pH, 7.0 to 6.0 and 7.0 to 5.0 (Figs. 3 and 4). The values for biecar- 
bonate were determined from the titration figures obtained before and after 
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removal of bicarbonate by carbon dioxide-free air below pH 5.0.8 From the 
close relation between the changes in buffering effect and bicarbonate, it 
follows that the remaining buffer, phosphate, must remain virtually unchanged. 

Having found that bicarbonate was the only variable among the anionic 
constituents of the salivary buffer systems, it was of interest, in view of the 
observations by Dreizen and his associates’® on K*, Nat, and HCO’;, to observe 
the concentrations of Na* and K*. Because the curves for the bicarbonate 
content and buffering effect were parallel or nearly so in each case, the values 
for buffering effect were omitted to avoid undue complexity in the graphs. 
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Three subjects (Nos. 1, 2, and 7) showed roughly linear increases in both Na 
and K* concentrations (Fig. 5). This was not the case for the saliva of the 
other two subjects. There was also no relation between changes in Na* and Kk 
concentrations and changes in HCO’;. On an equivalent basis (mE/1), the 
sum of the values for Na* and K* always exceeded those for HCO’s. 
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Fig. 4.—Variation in buffering effect and bicarbonate concentration. 1, 2, and 8 are 
Fig. 6.—Relation between volume and bicarbonate sodium, and potassium concentrations of 
of saliva for pH (a) 7.0 to 6.0 and (b) 7.0 to 5.0. BC, Buffering effect; HCO’s bicarbonate. 
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The results for the four five-minute samples (Fig. 6) showed that the Na* 
concentration was parallel to that of HCO’; in Nos. 1 and 3, whereas in the 
other four subjects this was not the case. In general, K+ levels varied inde- 
pendently of HCO’, but in a few instances K* values changed in a manner 


similar to those for Na’. 
When the volume was constant, as in the three consecutive 10 ml. samples, 


the bicarbonate (and therefore the buffering effect) was not constant. In 


addition, no relation was noted between the volume of consecutive five-minute 
samples of saliva and either its bicarbonate, Na+, or K+ content. 
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Fig. 5.—Relation between bicarbonate, sodium, and potassium concentrations in 10 ml. 
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6.—Relation between volume and bicarbonate, sodium, and potassium concentrations of 


five-minute samples of activated saliva. Na+, K+, and HCO’s values as in Fig. 
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Salivary Buffer Tests and Dental Caries.—Dewar™ has described a classifi- 
cation based on the amount of acid required to change the pH of a definite 
quantity of saliva from pH 7.0 to 6.0. These grades indicate the susceptibility 
of the subject to dental caries, the correlation being made from DMF values 
for children and young adults in whom the DMF value is related to caries 
activity. The results of a correlation of the buffering effect with the caries 
incidence of sixty-five children from Hopewood House is shown in Table II. 


TABLE II. BUFFERING EFFECT AND DENTAL CARIES INCIDENCE 








NUMBER OF NEW LESIONS* JANUARY, 1953, TO 
SUSCEPTIBILITY INDICATED BY JANUARY, 1954 
BUFFER TEST12 ] | ‘ Nl 3 l ] 
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Slightly susceptible 

Moderately susceptible — 

Highly susceptible ret 

Rampant caries ++++ 

A. Number of immune (+) or 
slightly susceptible (+) 

B. Number in other grades 
(++, +#+, ++++) 

Total 

Per cent susceptible (B x 100) 

total 


*Obtained from results of clinical examinations carried out by H. R. Sullivan (Institute 
of Dental Research, Sydney) and R. Harris (United Dental Hospital, Sydney). 
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The results show that in these children, in whom dental caries is a slow 
process and not very prevalent," the buffer test of the saliva places 30 per cent 
of those who had no new lesions in the susceptible class. Likewise, of those 
who had one, two, or three new carious lesions, 42, 72, and 60 per cent, 
respectively, were classified on the buffer test as susceptible. Two conclusions 
may be drawn from these results: first, that some of these children are caries- 
free, although the buffer test shows them to be susceptible ; second, others have 
new lesions, although they are classified by the buffer test as caries-immune. 
Such observations show the limitations to which this test, like any other avail- 
able test for caries susceptibility, is liable. Susceptibility to dental caries may 
be regarded as being due to a disturbance of the dynamic equilibrium between 
acid production and neutralization on the tooth surface, the determining 
factor being the rate of acid formation rather than the capacity for neutraliza- 
tion (that is, buffering effect). In the instances just mentioned, in those chil- 
dren who were classified as susceptible to dental caries-on buffer tests but 
who did not have any new lesions, it is probable thet lack of a powerful acid- 
producing system was the determining factor. Omission of the substrate for 
acid formation and not the lack of the enzyme systems of the bacteria, most 
probably accounts for the observations among these children. In those: sus- 
ceptible children who were classed as immune on the buffer test, the acid- 
forming system probably was too powerful for the buffer mechanism to counter- 
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Finally, considering the entire group, the results show that as the caries 
dence increased, the buffer test became a more reliable method for the 
essment of susceptibility to dental caries. 


Summary 


1. The buffering systems in saliva, salivary sediment, and plaque are dis- 
sed. Biearbonate is the major buffer in activated saliva, phosphate account- 
for the remainder of the buffering effect. Salivary mucoid and bacteria 
e an insignificant buffer action in whole saliva. In resting saliva, the 
‘ering effect is deereased because of the smaller concentration of bicarbo- 
te in resting saliva than in activated saliva; therefore, phosphate becomes 
atively more important. Salivary sediment and plaque have different 
uiffering systems. The former has a variable amount of adsorbed bicarbonate 
hich plaque does not possess. 
2. The effect of eating a meal on the buffering power of the saliva of 
fifteen subjects was examined. A constant increase or decrease in buffering 


ifter the meal was not observed. 

3. Paraffin-activated saliva, collected during a period similar to that taken 
‘or the meal, did not show any appreciable changes in buffering properties, as 
determined by comparison of the first and last five-minute samples of saliva. 
During the test period, however, changes were observed which were paralleled 


by changes in bicarbonate concentration. No consistent relation was found 
hetween HCO’;, Na*, and K* concentrations and volume of sample. 

4. A significant relation was observed between buffering effect for the 
sample, pH 7.0 to 6.0, and the volume of five-minute samples of activated saliva 
for a group of sixty-seven subjects. 

5. The limitations of the buffering test in attempting to assess caries 
susceptibility were investigated in a group of sixty-five subjects. 


Appendix 


The Effect of Freezing and Storage at -18 Degrees on the Buffering Properties and 
Mucoid Content of Saliva.—tIf saliva is not rapidly chilled after collection, its buffering 
power increases on standing. The problem of collecting saliva for buffer tests about 
seventy miles away from the laboratory is therefore obvious. A method was required 
whieh would enable collection of saliva from the group of children, transport of these 
samples to the laboratory, and storage without appreciable alteration in the buffering 
properties of the samples. In a preliminary study, samples of activated saliva were 
collected under a layer of paraffin oil and 2 ml. quantities were immediately placed in a 
deep freeze at -18 degrees. On titration after one, three, seven, fourteen, and twenty-one 
days, it was found that the buffering power had not appreciably altered (Table III). It 
therefore became possible to collect saliva from the children, freeze it, and transport the 
deep freeze containing the frozen samples to the laboratory and that, too, without risk of 
thawing. 

Further tests were made of the advantages of freezing saliva. For example, one of 
the difficulties associated with the determination of the mucoid content of saliva is the 
rapidity with which mucoid is depolymerized by salivary mucinase, Knox13 overcame this 
by collecting saliva under ice-cold conditions, It is not always convenient to estimate the 
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TABLE III. THE ErrecT OF STORAGE AT -18 DEGREES ON BUFFERING EFFECT (PH 7.0 To 6.0) 
OF SALIVA (ML. 0.1 N Lactic Acip PER 5 ML. SALIVA) 








DAYS 





SUBJECT 0 | 

0.65 ) 

0.4 

0.45 

0.48 r - 

0.45 45 0.45 0.42 
0.38 AE 0.41 0.33 
0.5 0.56 0.45 
0.4 sf 0.34 0.37 
0.53 B,*: 0.53 0.55 
0.48 45 “ - 

0.5 0.51 = 

0.5 0.52 0.6 
0.6 0.6 0.6 

0.65 0.6 0.6 

0.52 0.5 0.48 
0.75 0.7 0.7 

0.45 0.4 0.43 
0.4 0.5 0.47 
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mucoid content immediately after collection of the sample of saliva, and storage at -18 
degrees has been found to be a satisfactory way in which to prevent gross changes in 
mucoid content (Table IV). 


TABLE IV. THE EFFECT OF STORAGE AT -18 DEGREES ON THE MUCOID CONTENT OF RESTING 
SALIVA 








MUCOID CONTENT (ACRA TITER) 
TIME AT -18 DEGREES (HOURS) 
6 | 








SUBJECT 





—_ 


SNAP Ww De 
PPR PLR DDR ROAR OR OOM SO 


— 





References 


. Nevin, R. B.: The Diet and Mastication: Their Effects on Diffusion and on the Inception 
of Dental Caries, Dunedin, N.Z., 1954, Progress Printing Company. 

. Stralfors, A.: The Buffer Capacity of Dental Plaques, J. D. Res. 27: 587, 1948, 

. Fosdick, L. S.: Some New Concepts Concerning the Role of Sugar in Dental Caries, 
ORAL SurG., ORAL MED., AND ORAL PaTH. 5: 615, 1952. 

. Ericsson, Y.: Enamel- Apatite Solubility, Acta odont. seandinav. 8: Supp. 3, 1949. 

. Sellman, S.: The Buffer Value of Saliva ‘and Its Relation to Dental Caries, Acta odont. 
scandinav. 8: 244, 1949. 





BUFFERING SYSTEMS IN MOUTH 841 


Wah Leung, 8.: A Demonstration of the Importance of Bicarbonate as a Salivary 
Buffer, J. D. Res. 30: 403, 1951. 

Lilienthal, B.: The Buffer Systems in Human Saliva, Dent. J. Australia 25: 216, 1953. 

Lilienthal, B.: An Analysis of the Buffer Systems in Saliva, J. D. Res. (in press), 1955. 

Neuman, W. F., and Neuman, M. W.: The Nature of the Mineral Phase of Bone, Chem. 
Rev. 53: 1, 1953. 

Dreizen, 8., Reed, A. I, Neidermeier, W., and Spies, T. D.: Sodium and Potassium as 
Constituents of Human Salivary Buffers, J. D. Res. 32: 497, 1953. 

Lilienthal, B., Goldsworthy, N. E., Sullivan, H. R., and Cameron, D. A.: The Biology 
of the Children of Hopewood House, Bowral, New South Wales: I. Observations on 
Dental Caries Extending Over Five Years (1947-1952), M. J. Australia 1:° 878, 
1953. 

Dewar, Margaret R.: Laboratory Methods for Assessing Susceptibility to Dental 
Caries. Part II. Correlation of Results Obtained by Clinical Examination and by 
Standardised Laboratory Methods, Dent. J. Australia 22: 24, 1950. 

Knox, K. W.: The Salivary Mucoids and Mucolytic Enzymes, Master of Science Thesis, 
University of Sydney, 1951. 





Oral Pathology 


INVOLVEMENT OF THE DENTAL PULP BY MALIGNANT TUMORS 
OF THE ORAL CAVITY 


Everett? E. Stewart, D.D.S.,* AND Epwarp C. Starne, D.D.S., 
RocHESTER, MINN. 


Introduction 


HE dental pulp is subject not only to local diseases, but also to pathologie 
ta of a systemic nature. Kronfeld’ states that on rare occasions hematog- 
enous pulpitis due to bacteria entering the pulp by way of the blood stream 
occurs in intact teeth. 

The dental pulp is extremely vascular, and the blood vessels are terminal 
in type with an absence of a collateral circulation. Lieck® reported several 
cases of pulp abscesses in the otherwise intact teeth of patients who had died 
of septic infections. 

Seattered reports throughout the literature present the finding of tumor 
cells within the dental pulp. The purpose of this study was to attempt to de- 
termine (1) the incidence of pulpal involvement from tumors occurring within 
the oral cavity and (2) whether this involvement is a result of hematogenous 
metastasis or direct extension. 


Review of Literature 


In reviewing the literature concerning tumors in the dental pulp, it was 
necessary to distinguish between true tumor masses and pulp hypertrophies or 
polyps. The latter are seen in young teeth with large carious pulp exposures 
and consist of hyperplastic tissue with mononuclear inflammatory infiltration 
and sometimes an external covering of stratified epithelium. 

Latham,’ in 1904, reported what appears to be the first case on record of 
true tumor involvement of the pulp. He states that, excluding hypertrophies, 
he is led to believe that his may be the first case recorded of an exceedingly 
rare condition. His patient, a 56-year-old white woman, complained 
neuralgic pain and sensitivity of a maxillary canine which had a peculiar 
greenish discoloration. Microscopic examination of the pulp revealed the 
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esence of epithelial cells typical of carcinoma. No statement was made as 
whether the earcinoma involved any other portion of the oral cavity or 


ly. 

In 1934, Zajewloschin and Libin® published a paper entitled ‘‘ Histologic 
idy of Teeth in Tumors of the Mandible.’’ They referred to two other 
‘ks, those of Hofer* and Euler.’ Euler examined the teeth in five cases; two 
es of mixed tumor, one case of carcinoma, one of melanotie sarcoma, and 

of metastatic carcinoma from the breast. In both cases of mixed tumor 

in the melanotiec sarcoma, tumor elements were present within the root 
ials of the dental pulp. Hofer* did not report the finding of tumor tissue 
the dental pulps of the five cases he studied. 

Zajewloschin and Libin™ conducted an exhaustive study of all elements 
the teeth and periodontal membranes in fifty-six cases of tumors of the 

andible. Their series included fifty-four primary tumors and two metastatic 
erowths. The primary tumors consisted of thirty-one cases of carcinoma, 
twelve of sarcoma, three of adamantinoma, two of osteoma, two of fibroma, 
two of osteofibroma, one of myxoma, and one of mixed epithelial tumor. Both 
metastatic tumors were hypernephromas. 

They were able to find seventeen cases with tumor cells in the dental pulp, 
a 30 per cent correlation. These positive findings occurred in fourteen cases 
of careinoma and three cases of sarcoma. Quite often, the teeth with tumor 
cells in the pulp were far removed from the primary tumor. Not only were 
the tumor cells found at the apical portion of the root canal, but strings of 
cells were often found deep in the pulp. One ease of lymphosarcoma in a child 
showed that all teeth, both deciduous and permanent, were filled with tumor 
cells. 

The ages of their patients comprising the series were not reported, but we 
may assume that, since the greatest number were affected by carcinoma, the 
average age would fall into the fifth or sixth deeade of life. Their study also 
dealt with neerosis, reticular changes, resorption, and calcification of the pulp; 
necrosis, vacuolization, and resorption of the dentine; the presence of pyorrhea 
and caries as related to the cause of the oral cancer. 

They conelude, among other things, that (1) malignant and benign tumors 
of the mandible cause several changes in the hard and soft tissues of the teeth 
and these occur not only in the teeth adjacent to the tumor, but also in those not 
in contact with the tumor; (2) the changes in the pulp‘are manifold, including 
vasodilation, hemorrhage, edema, inflammatory infiltration, necrosis, calcifica- 
tion, fibrous and reticular tissue changes, loss of odontoblasts, and finally the 
appearance of tumor eells; (3) the finding of tumor cells in seventeen of fifty- 
Six cases suggests that tumor cells in the pulp are not quite so rare as imagined 
and, therefore, the cause for the few reports in the literature is probably the 
fact that there have been very few systematic histologic studies made of the teeth 
in malignant tumors; (4) in many eases they explain the appearance of tumor 
cells in the pulp by direct extension of the tumor surrounding the root of the 
tooth, while in other eases the tumor cells have been brought there by blood or 
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lymph vessels; (5) there is no qualitative difference between changes of the 
teeth in cases of teeth affected by carcinoma or sarcoma, except that in teeth 
affected by carcinoma the change is more rapid and extensive; (6) th 
changes in the tissues of the teeth show the same sort of destruction as do the 
other tissues of the body when involved by malignant tumors. 

Thuringer,** in 1937, reported a case of a mixed tumor involving the pulp, 
periodontium, and mandibular canal of a dog in which hairs and hair follicles 
were observed in the pulp cavity. 

Thoma,” in 1938, published a case report of an epidermoid carcinoma of the 
mandible of a 70-year-old white man. He found cancer cells penetrating into 
an accessory root canal of a mandibular third molar. 

Aisenberg,’'* in 1942 and 1943, presented several cases of epithelial 
growths within the pulps of teeth. He concludes from his study that the 
epithelium migrates into the dental pulp from activated epithelial rests. One 
ease included in this study was that of metastasis of an epidermoid carcinoma 
from a primary lesion in the mandible into the dental pulps of the mandibular 
first permanent molar and second deciduous molar. The patient was a 9-year- 
old boy. 

Campelia and Boyle,‘ in 1943, published a similar case report of an em- 
bryonal carcinoma primary in the mandible of a 9-year-old boy with involvement 
of the tooth pulp. The pulp of the mandibular second permanent molar con- 
tained tumor masses which differed from those outside the tooth. There was a 
tendency toward greater differentiation of the tumor cells in the pulp and the 
arrangement of these cells into imperfect glandlike structures. The cells in the 
dental pulp were, in general, much larger and the nuclei were irregular in shape 
and markedly hyperchromatic. Mitotic figures were less frequent. 

The odontoblastic layer in the apical half of the pulp chamber was re- 
duced to flat cells lying against the dentine wall or, in some areas, to complete 
degeneration with absence of predentine. The pulp also showed marked con- 
gestion of blood vessels. Acute inflammatory cells were present in the 
periapical region and in a few areas of the pulp. The authors state that the 
tumor in the pulp might have been primary or secondary. Primary involve- 
ment of the pulp could have been due to the growth of epithelial rests which 
Orban’ found to be present in the pulp. Since serial sections were not avail- 
able, it could not be determined whether the spread was due to direct extension 
or to metastasis of tumor cells. The latter seems more likely, in view of the 
fact that the tumor cells in the pulp differed greatly from those outside the 
tooth. Whatever the direction or method of spread, it was favored by the large 
apical foramen of the developing tooth. 

Robinson, in 1947, reported a metastatic chondromyxosarcoma involving 
the right mandible of an 11-year-old boy. The primary tumor was in the right 
tibia. The pulp of the second permanent molar showed sarcoma growing within 
it. The tumor in the pulp was within the blood vessels. The cells resembled 
the tumor cells seen extrapulpally. In one region, mature bone was seen sur- 
rounded by sarcoma cells in a pulpal blood vessel. Robinson says that he knows 
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no other report of a metastasis within the vessels of the pulp; however, intra- 
scular growth is characteristic of the chondromyxosarcoma. In some ways, 

tumor in the pulp appeared more mature than that in the periapical 
vions. He points out that it is possible that the sarcoma of the right leg 
st metastasized to the pulp and from there metastasized to the periapical 
vion. The developing third molar was also invaded by tumor. This ap- 
ired as extension into the pulp and into the enamel organ. The extreme 
eree of invasiveness of this tumor was indicated by the penetration of the 
amel organ, deposition of osteoid in the enamel epithelium, and stoppage of 
amel formation. 

This review of the literature reveals that but few articles dealing with 
e problem have been published. With the exception of one exhaustive study,” 
ost articles are scattered case reports of single instances of tumor involvement 
the dental pulp. 

Methods and Procedures 


Materials—Teeth from thirty-nine cases of various types of malignant 
tumors oceurring within the oral cavity were investigated. 

A thorough review of each history was made in order to establish the 
age and sex of the patient, his symptoms, location, duration and clinical 
deseription of the tumor, and the final diagnosis from the pathologie report. 
All available lateral jaw and intraoral roentgenograms were examined, with 
particular interest directed to bone destruction in the tumor region and 
proximity of the tumor to the roots of the teeth. In addition, lateral jaw roent- 
genograms were made of all resected surgical specimens which contained teeth. 


Methods.—The teeth selected for this study were in close association with 
tumor. Some of the teeth were extracted at the time of surgery for the 
tumor in question, and the tumor and tumor-bearing area were treated with 
electrocoagulation. In other cases, where jaw resection was performed but where 
roentgenograms of the jaw did not reveal bone destruction, the teeth were re- 
moved from the surgical specimen. In still other cases, in which bone destruc- 
tion was evident in the roentgenograms, a block section was prepared of the tooth 
incorporated in the jaw. 

To speed and facilitate decalcification, the lingual and labial or buceal sur- 
faces of the teeth were ground. The teeth and the bone sections containing teeth 
were then decalcified in a 5 per cent solution of nitric acid. After approximately 
one week in the acid bath, the teeth were x-rayed to determine whether or not 
complete decalcification had taken place. When completely decalcified, the teeth 
were subjected to the following steps in preparation for sectioning and staining: 
washed in running tap water, rejuvenated in a 5 per cent solution of sodium 
sulfate, washed again in tap water, dehydrated in various concentrations of 
ethyl aleohol, cleared in a solution containing 50 per cent each of xylol and 
melted paraffin, infiltrated with melted paraffin, and finally embedded in a 
paraffin block. 

The teeth were always sectioned in a mesiodistal plane. Although serial 
sections were not made, various levels of the pulp and root canals were studied. 
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least six sections of each root canal and pulp chamber were made in an 
mpt to arrive at an accurate determination regarding the presence and ex- 
t of tumor masses within the pulp. 

All seetions were stained with hematoxylin and eosin and examined under 
microseope. 


Results 

Age.—The ages of the patients in this series were determined as the ages 
ched at the time the teeth were available for study. The ages ranged from 
years to 75 years. Table I graphically illustrates the decade distribution 
patients with malignant tumors of the oral cavity. It is evident that the 
ehest incidence appeared in the sixth decade, followed rather closely by 
ients in their fifth decade. Patients in these two age groups comprised 59 

‘cent of the total. The average age was approximately 50 years. 
Sex.—Malignant tumors of the oral cavity were found to predominate in 
males in the ratio of approximately four to one. Table IT illustrates that 79.5 
cent of the malignant tumors contained in this study occurred in male 


patients. 

Types of Malignant Tumors.—This series includes ten distinct histo- 
pathologically differentiated types of malignant tumors found in the oral 
cavity. Table IIT shows the number of cases of each type of tumor and further 
classifies the tumors as to their grade or degree of malignancy. Thirty-three 
cases, or 84.6 per cent of the entire series, were of the carcinoma group, while 


six eases, or 15.4 per cent, were sarcomas. Squamous cell epithelioma was the 
largest single contributor, with twenty-five cases, or 64.1 per cent of the series. 


TABLE III. Types OF MALIGNANT ORAL TUMORS IN THIS STUDY 








TUMOR | NUMBER OF CASES 
Squamous cell epithelioma Grade 
yrade 
Grade ; 
Grade 
Adenocarcinoma (cylindroma ) Grade 
Grade : 
Small cell carcinoma Grade 
Malignant melanoma Grade 
Carcinoma imitating sarcoma Grade 
Plasma cell myeloma 
Chondrosarcoma Grade 
Grade 
Osteochondrosarcoma Grade 2 
Osteochondrofibrosarcoma Grade 


Fibrosareoma Grade ¢ 
Grade 
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Adenocareinoma (ecylindroma type), chondrosarcoma, and fibrosarcoma were 
: ; ; ; ; 

the next most frequent in the order named. Adamantinomas, because of the 
infrequeney of reported metastases, were not included in the study. 


Location.—Table IV presents the sites of the primary lesions of the thirty- 
nine cases of malignant tumors studied. The lower lip served as the origin of 
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TABLE IV. LOCATIONS OF THE PRIMARY LESIONS 








SITE OF ORIGIN NUMBER OF CASES | PER CENT 


Lower lip 

Mucous membrane of cheek 
Mandible 

Antrum 

Floor of mouth 
Tongue—anterior two-thirds 
Gingiva of mandibular alveolus 
Upper lip 

Tongue—base 

Maxilla 

Gingiva of maxillary alveolus 
Palate—hard and soft 
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approximately 20 per cent of the tumors, while the mucous membrane of the 
cheek, the mandible proper, and the maxillary antrum each were affected in 
18 per cent of the cases. The floor of the mouth, anterior two-thirds of the 
tongue, and the gingiva of the mandible were the next most frequent sites. 
None of the primary lesions in this series appeared on the palate or gingiva of 
the maxilla. 


Duration.—The average length of time from appearance of the primary 
lesion to the date of surgery at which the teeth were collected was approxi- 
mately forty-three months. This particular time interval is an important con- 
sideration, for it represents the length of time available to the tumor cells for 
metastasis from the primary growth to the dental pulp. Table V graphically 
illustrates the distribution of the cases in this study. The longest time interval 
was twenty-two years; the shortest was five weeks. Approximately 44 per 
cent of the cases are grouped into a category in which the teeth were obtained 
within twelve months of the appearance of the primary lesion. 


Pulp Involvement.—Of the thirty-nine cases of malignant tumors of the 
oral cavity examined in this study, tumor cells were found invading the dental 
pulp in only one instance. This oceurred in a mandibular right canine tooth. 
The patient was a 63-year-old white man. 

Five weeks prior to his examination at the Mayo Clinic, the patient’s 
dentist had noted a growth on the buccal surface of the right cheek. There 
was no pain or bleeding and the lesion had been asymptomatic. The patient 
was referred to the Mayo Clinic for diagnosis and treatment. 

Upon examination at the clinic, an irregular, ulcerated, extensive lesion on 
the buecal mucous membrane and gingiva of the mandible, extending from the 
mandibular right canine region posteriorly to the retromolar area, was seen 
clinically. In addition, there was a firm mass in the floor of the mouth just 
lingual to the mandibular right canine. The regional lymph nodes were 
palpable. 

Lateral jaw roentgenograms revealed a destructive process involving the 
anterior portion of the right mandible. Intraoral dental roentgenograms demon- 
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ed the lesion to have a honeycomb pattern and to extend from the symphysis 
tis to the right second molar region, and from the crest of the mandibular 
ve as far inferiorly as the mandibular canal (Fig. 1). 
A general physical examination was noncontributory, with the exception 
the patient had a right scrotal hernia and had experienced a 40-pound 
vht loss during the past six months. 
A biopsy was performed and the pathologic report was squamous cell 
ielioma, grade 1. At surgery, a right hemimandibulectomy, right radical 
cal block dissection, and a tracheotomy were done. The pathologie report 
ed that the lesion was a squamous cell epithelioma, grade 1 (5 by 3.5 by 
m.) extending along the right alveolar margin, arising in the mucous 
ibrane, and extending 2 em. deep into the mandible. The nodes and glands 
e inflammatory. 


TABLE V 





0-6 Mos. 6-12 Mos. 1-3 Yrs. 3-5 Yrs. 5 Yrs. 





Number of 
Patients 

10_ 
(Total 39) 














Following the operation, the resected surgical specimen was obtained for 
study. A roentgenogram of the specimen was made (Fig. 2). The right 
canine was the sole remaining tooth in the specimen. Since the malignant 
tumor invaded the bone about the root of the tooth, a block section was taken 
from the resected mandible with the tooth incorporated in the section (Fig. 3). 
The section was decalcified, sectioned, and stained according to the methods 
previously described. Upon examination under the microscope, it was seen 
that the tumor invaded the root canal of the dental pulp by direct extension 
through the apical foramen for a distance of 2 mm. (Fig. 4). These tumor 
cells were in direct continuity with the tumor mass surrounding the apical 
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Fig. 3.—Microscopic section illustrating the manner in which the section was prepared, 
incorporating the mandibular right canine tooth in a block of the mandible. Note the area 
of tumor cells about the root of the tooth. Hematoxylin and eosin. (Magnification, x2.) 


_ Fig. 4.—Microscopic section revealing the presence of tumor cells within the apical 
portion of the root canal of the mandibular right canine tooth. Strands of fibrous connective 


Ussue are seen surrounding the tumor tissue at its coronal aspect. Hematoxylin and eosin. 
(Magnification, x 225.) 
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Fig. 5.—Microscopic section of a developing mandibular third molar present within a 
block section of the mandible. Note the wide apical foramen and the proximity of the tumor 
tissue to the developing tooth. Hematoxylin and eosin. (Magnification, x2.) 


Fig. 6.—Microscopic section illustrating the relationship of the tumor cells to the pulp 
tissue of the developing third molar. No invasion of the pulp by the tissue is evident. 
Hematoxylin and eosin. (Magnification, x30.) 
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tion of the root of the tooth. They were, therefore, morphologically 
lar in appearance to the tumor cells in the mandible and in the mass of 
or in the mucous membrane from which the primary lesion originated. No 
her involvement of the dental pulp was seen. There were no tumor cells 
rved in the blood vessels or lymph channels of the dental pulp. 
It is interesting to note the formation of strands of fibrous connective 
e around the coronal extension of the tumor tissue in the dental pulp 
_ 4). It would seem to be an attempt on the part of the connective tissue 
.e dental pulp to limit the progress of the tumor. 
This apparent resistance of the dental pulp to tumor invasion was further 
erved in one instance of a developing third molar in a 17-year-old boy. 
e stage of development of the tooth was such that the apical portion of the 
t of the tooth was not formed. The apical foramen, therefore, was wide, 
»wing much of the dental pulp to be exposed (Fig. 5). 
Tumor cells (osteochondrofibrosarcoma, grade 3) were in close proximity 
to the young, widely exposed dental pulp but no tumor cells projected into the 
ubstanee of the pulp tissue (Fig. 6). 


Discussion 


The rather frequent findings of tumor cells in the dental pulp in the series 
of fifty-six patients examined by Zajewloschin and Libin,’* in whom they dis- 
covered seventeen instances of tumor involvement of the dental pulp, were not 
corroborated by the results of this study. 

The thirty-nine patients constituting the present study were deemed to be 
good surgical risks. None of the malignant tumors of the oral cavity had 
progressed to the point at which the surgeon considered the lesion to be so 
extensive as to be inoperable. None of the specimens were collected from 
autopsy material. Perhaps if malignant oral tumors were permitted to 
progress to termination and the dental pulps were examined at autopsy, a 
greater percentage of positive findings would be encountered. That is to 
say, pulpal invasion may be a late phase of malignant tumefaction. 

In no instance in the material studied was the primary tumor situated at 
a distant site and later metastasized to the oral cavity. Metastatic tumors 
from distant sites to the oral cavity are believed to arrive by the tumor em- 
bolizing through the blood stream. It is possible that tumor cells could more 
readily reach the dental pulp in these cases. However, it is difficult to say 
whether this type of material would have been more fruitful in yielding posi- 
tive evidence of metastasis to the dental pulp than was found in utilizing 
material in which the primary tumor was in close proximity to the tooth- 
bearing area as was employed in this study. 

Thirty-three of the thirty-nine cases in this study were tumors of epithelial 
origin. This carcinoma type group of tumors characteristically spreads by direct 
invasion or via the lymphatics. On the other hand, only six of the thirty-nine 
eases in this study were derived from the mesoderm. Tumors of the sarcoma 
type usually spread via the blood stream. Since direct invasion of the dental 
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pulp is physically difficult because of the small apical foramen in a fully de. 
veloped tooth, it is likely that attempted invasion via the blood stream would 
meet with greater success. Had a larger group of tumors of the sarcoma 
variety been included in this study, perhaps more frequent findings of tumor 
cells in the dental pulp would have been observed. 

While examining the structure of the teeth associated with tumor under the 
microscope, resorption of the roots of the teeth was not a common finding. Had 
resorption of the roots by the tumor oceurred, direct invasion of the dental 
pulps might have been facilitated. 

The dental pulp chamber becomes constricted with age. This is a normal 
physiologic process. In the adult tooth this constriction is brought about by the 
deposition of secondary dentine, thus narrowing the pulp chamber and root 
canal and nearly closing the apical foramen. This deposition of secondary 
dentine is a response to external irritational stimulation, such as caries, abrasion, 
attrition, erosion, ete. It protects the pulp and is of considerable clinical impor- 
tance in this respect. It is entirely possible, therefore, that irritating factors 
arising from tumor masses could evoke further protective changes from the dental 
pulp. Also, with advancing age the cellular elements of the pulp decrease in 
number, whereas the fibrous components increase. In older persons this shift 
in tissue elements can be considerable and fibrosis may thus develop in the pulp. 
Narrowing of the lumen of the vessels occurs, acting as a further barrier to the 
ingress of foreign substances. Since the average age of the patients in this study 
was approximately 50 years, one would normally expect changes of a regressive 
nature, as mentioned previously, to have occurred thus hindering tumor cell 
invasion of the pulp by either metastasis or direct extension. 

Another factor to consider from the findings of this study is that pulp 
tissue may have some organizing effect on epithelial tumor cells that invade 
its substance. This effect may serve to discourage growth and proliferation 
of the cells. Atrophy and dissolution of the cells may occur. In some in- 
stances, the foreign epithelial cells may serve as a nidus about which ealcifica- 
tion takes place, as pulp calcification was a universal finding in this study. 
Conversely, the dental pulp may be more receptive to sarcomatous tumor cells 
which are derived from the same type of embryonal tissue. 


Summary and Conclusions 
Case histories, roentgenograms, and surgical specimens from thirty-nine 
patients with malignant tumors of the oral cavity were studied for the purpose 
of determining the incidence of tumor involvement of the dental pulps. The 
teeth, in some instances, were still incorporated in block sections of the 
mandible. They were decalcified, sectioned, and stained with hematoxylin and 
eosin. The dental pulps were examined under the microscope. 


1. Patients included in this study ranged in age from 16 years to 75 years, 


with the mean age being 50 years. 
2. Males predominated in the ratio of four to one. 
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3. Ten distinct histopathologically differentiated types of malignant 
ors were observed in this study, with tumors of the carcinoma type com- 


sing nearly 85 per cent of the total. 
4. The primary lesions of the tumors studied occurred most frequently 
the lower lip, mucous membrane of the cheek, the mandible, and the 


cillary antrum. 
5. The average length of time from the appearance of the primary lesion 
the date of surgery at which the teeth were collected was approximately 
y-three months. However, 44 per cent of the cases had a history of the 
esence of the primary lesion for less than twelve months. No autopsy 


terial was studied. 

6. Of the thirty-nine cases of malignant tumors of the oral cavity examined 
this study, in only one instance were tumor cells found involving the dental 
p. This positive finding was seen in the pulp of a mandibular right canine 


J. 


tooth of a 63-year-old white man with a squamous cell epithelioma, grade 1, 
primary in the mucous membrane of the right cheek. The tumor involved the 
dental pulp by direct extension through the mandible and perforating the 
apical foramen for a distance of 2 mm. into the root canal of the tooth. 

7. It appears that the incidence of tumor involvement of the dental pulp 
by malignant tumors of the oral cavity which are amenable to treatment and 


not in the terminal stages is low. 
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THE CLASSIFICATION AND PATHOGENESIS OF FIBROUS 
DYSPLASIA OF THE JAWS 


LIONEL Gop, A.B., D.D.S.,* PHILADELPHIA, Pa. 


(Continued from the July issue, page 725.) 
Stage III 


TAGE III represents the end point of the maturation and differentiation of 
Stage I and Stage II lesions. It may be considered the most passive and 
innocuous product of the fibrous dysplastic process. Once lesions have reached 
Stage II, with but few exceptions, their proliferative potentiality appears 
spent, and it is a matter of time before ossification or calcification results in 
the formation of a compact mass of bone (Stage IIT). 

Osteoma.—Although the osteoma is found most often in adults and the 
aged, there is little to distinguish the osteoma clinically from Stage II lesions. 
This is to be expected, since the histologic growth pattern and location of 
Stage II lesions predetermine the size and clinical expressions of the osteoma. 
Thus, an ossifying fibroma, which does not expand the cortical plates or im- 
pinge upon other structures, will still be clinically unrecognized when it 
matures to the osteoma stage. An osteofibroma of the maxilla, for example, 
may by its growth direction cause a swelling of the cheek. However, some 
patients will tolerate this condition if the expansion is slow and there is no 
attendant pain. These patients may request treatment only when the dis- 
figurement is brought to their attention by others. A history usually will 
reveal that the swelling first became apparent years before but, due to pro- 
erastination or fear, was silently borne. Lesions which grow rapidly or cause 
severe pain will almost never be allowed to reach the osteoma stage unattended. 

The roentgenographic diagnosis is simplified considerably by the fact that 
the osteoma, since it is largely composed of bone, will reveal itself as one or 
several radiopaque masses sometimes surrounded by a narrow or wide radio- 
lucent halo. Only the cementoma and calcified osteoid osteoma, with compar- 
able radiopaque densities, and areas of bone condensation due to infection or 
trauma may be confused with it. 

Histologically, the osteoma is rather uninteresting. The bone, if lamel- 
lated, often shows whorled and curved patterns, sometimes joined by non- 
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lated seams to indicate where groups of bone trabeculae have coalesced. 
e osteomas have no lamellar pattern, but consist of a mass of compact 
Usually the osteoma is surrounded by a fibrous capsule, the only indi- 


m of former activity. 

Case 10, Osteoma.—aA 77-year-old Negro woman was admitted to the hospital with 
aining extraoral and intraoral fistula in the left mandibular premolar area. Roent- 
crams showed the left mandible to be approximately twice normal size and revealed 
presence of a large, irregular radiopaque mass extending from the symphysis into the 
s, Several satellite radiopaque masses were seen in the left maxilla (Fig. 25). Roent- 
grams of the skull showed other radiopaque areas in the calvarium and right 


25.—Case 10. Left lateral jaw radiograph showing large radiopaque masses in mandible 
and maxilla. 


Fig. 26. : Case 10. Microscopic section of resected mass, illustrating dense, cortex-like bone 
with a portion of the fibrous tissue capsule. (Magnification, X100; reduced %.) 


mandible. On operation, the mass proved to be a hard, greenish black bone which strongly 
resisted splitting. It was surrounded by a heavy fibrous capsule which seemed to infiltrate 
the surrounding bone. The marrow spaces were filled with inflammatory cells, Near the 
fibrous connective tissue capsule, osteocytes could be seen in their lacunae, with some few 
trabeculae of still-forming bone (Fig. 26, L.P.). Such lesions have been called leontiasis 
ossea or even Paget’s disease. 
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Calcified Osteoid Osteoma.—aAs previously indicated, the osteoid osteoma 
may pursue one of two courses: (1) rarely, it may continue to grow in an 
unrestrained manner, or (2) ordinarily, it becomes self-limiting. In the latter 
event, the continued production of osteoid by the stromal cells will lead 
eventually to their own disappearance. Calcification of the statie lesion will 
follow, resulting in the formation of a calcified osteoid osteoma. Calcification 
will occur first in the older central areas, and finally in the peripheral, more 
active zones of the lesion. 


Fig. 27.—Case 11. A, Section taken from peripheral area of lesion to show dense, inter- 
lacing bands of fibroconnective tissue and several calcified osteoid cementicle-like masses. 
(Magnification, X150; reduced %.) 3B, Central zone of lesion consisted of a calcified osteoid 
mass. (Magnification, 100; reduced +) 


Clinically and radiographically, the appearance of calcified osteoid oste- 
oma is so similar to the osteoma that repetition of these characteristics is not 
warranted. Even histologically, the lesions may be indistinguishable, since 
the osteoma, like the calcified osteoid osteoma, may be composed of a con- 
glomerate bony mass rather than lamellated trabeculae. 


Case 11. Calcified Osteoid Osteoma.—A routine dental radiographic survey of a 44- 
year-old white man revealed an elongated radiopaque lesion in the mandibular molar region. 
At operation, a bony mass, irregularly covered by firm gray soft tissue, was removed. 
Microscopically, the mass showed a very cellular fibroconnective tissue peripheral] zone and 
a calcified central area. Fibroblasts and collagen fibers were gathered into tight whorls 
and interlacing bands. Everywhere could be seen the transformation of collagen into 
globular and spheroidal patches of osteoid, with the occasional formation of osteoid 
trabeculae (Fig. 27, 4, M.P.). The osteoid in many places was calcified or undergoing calci- 
fication. The calcified osteoid contained an occasional cell, but for the most part was 
acellular. The central portions of the lesion consisted of a mass of calcified osteoid, some- 
what resembling cementum, obviously formed by coalescense of the smaller areas of 
osteoid. Here, little fibrous connective tissue still remained (Fig. 27, B, L.P.). 


Discussion of Stage III.—The designation osteoma has figured largely in 
the otorhinologie literature.*° In the past, practically all fibrous dysplastic 
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ns of the paranasal sinus areas have indiscriminately been called osteoma. 
ee types have been recognized: the eburnated, spongy, and mixed. The 
. two correspond to Stage IT lesions, and the first is under discussion. 
e recently, reports of lesions in these regions corresponding to Stage Il 
been named accordingly, so that some degree of conformity now exists 
een lesions of the paranasal sinus areas and the jaws.** 
The peculiar bone spurs, solitary exostoses, and palatal and mandibular 
seen in the skull and facial bones are excluded from the manifestations of 
ous dysplasia by their histologic patterns. These are not osteomas as they 
sometimes ealled. It must be added, however, that it is not always pos- 
e to distinguish the cell-poor osteoma from an area of bone condensation 


to some other process. 


Summary 

Although fibrous dysplasia is accepted by many as a pathologie entity, 
there is need for clarification and extension of the original concept. This is 
particularly true of fibrous dysplasia, as it is encountered in the mandible and 
maxilla. Lesions such as nonosteogenic fibroma, ossifying fibroma, osteoid 
osteoma, osteoma, and others, which have been regarded by many as separate 
entities, are here integrated and identified with fibrous dysplasia. 

On the basis of the histologic interrelationships of the various forms and 
the emergence of a recognizable pattern from their study, a classification of 
fibrous dysplasia has been devised. The classification permits an estimation 
of the growth potential of any lesion as well as an indication of its expected 
clinical behavior. For convenience, lesions are grouped into three stages 
correlating the growth potential with the proliferative, differentiative, and 
maturative capabilities of these lesions. The stages are discussed in detail to 
develop the eoneept that fibrous dysplasia represents a dynamic develop- 
mental process. F 

A group of representative cases is presented to illustrate the clinical, 
radiographic, and histologic appearance of osseous dysplasia of the jaws. 

The author gratefully acknowledges the encouragement and aid given by Dr. Paul 
K. Boyle, University of Pennsylvania Dental School, and Dr. Andrew J. Donnelly, Ameri- 
can Oncologic Hospital. Thanks are also due to Philip Cerniglia, medical photographer, 
for the photomicrography and to Drs. 8. G. Castigliano and P. Philip Gross of Oncologic 
Hospital for permission to use private cases. 
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SUPERNUMERARY FOURTH PERMANENT MOLARS 
Report of a Case 


SPENCE A, Ilurr, D.D.S.,* anp Paut L. Snyper, D.D.S.,** 
Houston, TEXAS 


Introduction 


HE following case is reported because it is thought to be unusual and in- 

teresting. Two well-formed and aligned, completely erupted fourth molars 
are present just distal to the lower third molars. The mandible appears larger 
than normal when the teeth of the lower jaw are occluded with those of the 
maxilla. The buccal cusps of the upper first molars lie in the center of the 
occlusal surface of the lower first molars. The patient also has two unerupted 
teeth in the lower premolar region. 

Black’ has said that the presence of diminutive fourth molars is a rather 
common occurrence. However, Fastlicht? states that supernumerary teeth are 
considered a rare phenomenon. Stafne* examined 48,550 adults and found 500 
supernumerary teeth in 411 persons. Luis Bolk* remarked that fourth molars 
usually are found between the other molars, rather than at the end of the 
arch. Salama’ described a skull, discovered in the tombs of Abbassia and 
thought to be that of an Egyptian, with a tooth developing behind a third 
molar socket, indicating that these occurrences are not confined to any par- 
ticular geographic location. 


Case Report 


L. 8., a 55-year-old Negro man, was seen for a routine oral examination. 
He was admitted to this hospital with a low back pain. A final diagnosis of 
‘‘strain, lumbosacral, chronic hypotrophie arthritis’? was made. Four of his 
teeth were missing: three upper anteriors, which had been replaced by a 
fixed bridge, and a lower incisor. His oral hygiene was fair. A moderate 
deposit of calculus and generalized periodontitis were observed. 

Two fully developed and erupted mandibular fourth molars were present 
(Fig. 1). There was sufficient room to allow these supernumerary teeth to 
develop. The apparent increase in the size of the mandible was associated 
with an end-to-end bite. 

Extraoral, as well as a complete series of intraoral, radiographs were 
taken to determine the possible presence of additional unerupted teeth. Two 

*Chief, Dental Service, Veterans Administration Hospital, Houston. 

**Assistant chief, Dental Service, Veterans Administration Hospital, Houston. 
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were found in the lower left and right cuspid—premolar areas (Fig. 1). The 
patient stated that the presence of the supernumerary teeth had never been 


called to his attention. 
This interesting and unusual case serves to emphasize the importance of 


routine use of the dental radiograph as a diagnostic aid. 
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Endodontics 


AN IDEAL RESULT IN THE ENDODONTIC SURGICAL APPROACH TO 
THE GLOBULOMAXILLARY CYST 


A Case Report 
Grorce C. Hare, D.D.S., Toronto, CANADA 


HE patient, a boy 14 years of age, presented himself for dental treatment 

on Mareh 17, 1953. Upon examination, the maxillary left lateral incisor 
was found to be extremely mobile. A large, draining sinus poured a heavy 
exudate over the crown. 

The original radiograph (Fig. 1) evidenced a large, rarefied area between 
the lateral incisor and euspid. The positional and expansive character of the 
linea eystica delimited the lesion in its entirety. The expansive nature of the 
lesion displaced the lateral incisor mesially to a greater extent than the cuspid 
distally at a ratio of at least 5:1. 


Procedure 


The canal was débrided and effectively obturated as of May 6, 1953. 
Surgical intervention required thorough curettage and apicoectomy of the 


Fig. 1. Fig. 2. Fig. 3. 


distally deflected apex, although it seemingly encroached perilously upon the 
apex of the adjacent central incisor (Fig. 2). 

Both adjacent teeth were previously diagnosed as sound at the time of 
the original diagnosis. Because of considerable lysis of the labial plate of the 
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alveolar process in the vicinity of the periapex, the surgical cavity was trellised 
with Gelfoam saturated with 100,000 units of penicillin G. Closure was 
effected with interrupted sutures which were removed five days postsurgically. 
Histopathologic diagnosis confirmed the lesion as an infected globulomaxillary 
cyst. 

Eighteen months after surgery (Fig. 3), the huge surgical cavity showed 
completely normal alveolar regeneration, normal vertical realignment of the 
lateral incisor, reconstitution of a normal lamina dura, and re-formation of a 
normal alveolar crest between the lateral incisor and cuspid. The central 
incisor and cuspid now confirm the original diagnosis as to the presumptive 
soundness of these teeth. 





Research 


-AL LESIONS IN NIACIN, RIBOFLAVIN, PYRIDOXINE, FOLIC ACID, 
AND PANTOTHENIC ACID DEFICIENCIES IN ADULT DOGS* 


D. Aronsky, D.D.S., Pu.D., RocHester, N. Y. 


(Continued from the July issue, page 769.) 


Part II. Gingival and Periodontal Lesions 


HE gingival and periodontal lesions were studied in niacin-, riboflavin-, 

pyridoxine-, folic acid-, and pantothenic acid-deficient adult dogs. The 
animals were those whose lingual lesions are described in Part I of this com- 
munication. 

At the time of selection for the study, all the dogs had varying amounts 
of caleulus, predominantly on the buccal surfaces of the upper posterior teeth. 
The deposits were associated with gingivitis characterized by redness of the 
gingival margin which roughly paralleled the amount of caleulus. The only 
region free from gingival involvement and calculus was that of the upper and 
lower incisors. There were no pockets present. The crevice measured ap- 
proximately 1 to 2 mm. in depth. Roentgenograms showed well-formed 
alveolar bone with no evidence of resorption of the alveolar crest. Smears 
taken from the erevice showed numerous Bacillus fusiformis and Spirillum 
vincentit. 

Prior to being put on their respective diets, all the dogs were given-a 
prophylaxis consisting of removal of caleulus by means of sealers and polish- 
ing the tooth surface with pumice powder applied on a toothbrush. A daily 
toothbrushing technique was instituted thereafter, utilizing a medium hard, 
nylon toothbrush dipped in water. Only the upper and lower teeth of the 
left side were brushed. The right side served as an individual control. 

Whenever a gingivitis was present it spontaneously subsided after the 
administration of prophylaxis. The gums usually became firm and pink in 
five to seven days. However, the gingivitis reappeared as soon as accumula- 
tion of hard and soft deposits on the tooth surface took place. 

The caleulus was most abundant in the region of the upper posterior 
teeth. The incisors were free from calculus. In order to obtain some informa- 
tion coneerning the rate of its deposition, the following procedure was em- 
ployed. All hard deposits around the fourth upper premolars were removed, 
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dried for three days at room temperature, and weighed on scales. It was 
calculated that, with one exception, the rate of deposition around the upper 
fourth premolar varied from 0.13 to 0.30 mg. per day, usually being between 
0.13 and 0.15 mg. In only one control dog the rate was as little as 0.06 mg. 
No appreciable difference was found in the rate of deposition in animals con- 
suming different diets. 


Fig. 23. 

Fig. 22.—Control animal receiving food ad libitum. Biopsy specimen from the buccal 
gum of the fourth upper premolar of the brushed side, taken on the 120th experimental day. 
There is no evidence of inflammation. The a= epithelium is well differentiated, has 
long rete pegs and is covered by a well-defined layer of three to five cells deep composed of 
cells preserving their nuclei (parakeratosis). The basal layer of the crevicular epithelium 
is regular in outline, has no outgrowths, and stains deeply. Hematoxylin and eosin. (Magni- 


fication, X55; reduced 4.) 

Fig. 23.—Biopsy specimen taken from the same animal from a comparable area of the 
nonbrushed side on the 120th experimental day. There is cellular infiltration at the tip of 
the gum and along the crevicular epithelium which shows marked proliferation. The para- 
keratotic layer of the gingival epithelium is preserved. Hematoxylin and eosin. (Magnification, 


x55; reduced 4.) 


The caleulus was predominantly supragingival and could be removed 
easily from the tooth surface. Although superficially it appeared dense, it 
was found to be rather porous and having a rough surface of attachment to 
the tooth. ‘ 

Gingival biopsies were taken at various intervals. A piece of marginal 
gum measuring approximately 3 by 4 mm. in size was removed under local 
anesthesia with a sharp-pointed scalpel. No sutures were applied. In spite 
of the fact that this procedure left the alveolar bone bare, no infection was 
observed even in animals having gingivitis. In every case the gum healed 
leaving no visible scar, and the exact location of the biopsy could not be 


determined grossly or histologically. 
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Fig. 22 shows a biopsy specimen taken from a control animal four months 
er toothbrushing was instituted. The teeth on this side were free from 
osits, and the gum appeared firm and pink. There is no evidence of in- 
mation. The gingival epithelium is covered by a clearly delineated layer 
e to five cells deep, composed of flattened parakeratotic cells. (In none 
the dogs was true hornification of the gingival epithelium found.) The 
‘ieular epithelium is regular in outline and devoid of outgrowths. 

On the nonbrushed side there were hard and soft deposits present, and 

marginal gum was bright red in color. Biopsy revealed inflammatory 


Fig. 24. Fig. 25. 


Fig. 24.—Pair-fed o., Autopsy was performed on the 218th experimental day. The 
uc 


section is taken from the cal gum of the upper fourth premolar of the nonbrushed side. 
Although the gingival epithelium appears rather thin in some places, it is well differentiated 
and is covered by a layer of parakeratotic cells. There is extensive proliferation of the 
crevicular epithelium. The connective tissue, especially along the crevicular epithelium, is 
densely infiltrated. Similar changes were observed in the gum of the nonbrushed side in other 
pair-fed animals and control dogs receiving food ad libitum at the end of the experimental 
period (203 to 218 days). Hematoxylin and eosin. (Magnification, X55; reduced 4.) 

Fig. 25.—Autopsy material obtained from a pantothenic acid-deficient dog which died 
on the 224th experimental day during the second attack of acute deficiency. Section shows 
buccal gum of the fourth upper premolar of the nonbrushed side. The m is pase swollen 
and shows evidence of acute inflammatory reaction. The blood vessels are dilat There 
is extensive diffuse infiltration with inflammatory cells. The crevicular epithelium is in- 
creased in thickness and sends out long and massive outgrowths. The ngival epithelium 
shows desquamation. The superficial parakeratotic layer is missing for a distance of approxi- 
mately 3 mm. from the gum margin. This is the common type of gingival involvement ob- 
served in the majority of animals irrespective of the type of deficiency. More severe lesions 
are shown in Figs. 26 and 27. Hematoxylin and eosin. (Magnification, x55; reduced 4.) 


reaction (Fig. 23). There is dilatation of the blood vessels and cellular in- 
filtration in the tip of the gum spreading along the proliferated crevicular 


epithelium. The parakeratotic layer of the gingival epithelium appears 
similar to that of the brushed side. 
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In the deficient animals, with the exception of one niacin-deficient dog 
and one pyridoxine-deficient dog, the toothbrushing was found to be effective 
in preventing the development of gingivitis. On the nonbrushed side the 
degree of gingivitis roughly paralleled the amount of caleulus and food debris 
present. Grossly and histologically, the gingival lesions observed in the 
animals consuming various deficient diets could not be differentiated one from 
the other, nor from the lesions observed in the control animals. The differ- 
ence was rather in the degree of the involvement which did not bear clear 
relation to the type of deficiency. 

Figs. 24, 25, 26, and 27 show the gingival lesions observed. The findings 
can be summarized as follows. There is a loss of the well-defined layer of 
parakeratotic cells of the gingival epithelium. In the majority of the cases, 
however, this was restricted only to the region of 2 to 3 mm. from the margin 
of the gum, which distance corresponded to the band of hyperemia observed 
grossly. There is hydropic degeneration and desquamation of the epithelium 
with superficial ulceration at the gingival margin. The crevicular epithelium 
shows extensive proliferation and occasional ulceration. The inflammation, 
although it is more pronounced than in the control animals, is usually re- 
stricted to the marginal gum. In only the folic acid-deficient dog did it reach 
the alveolar crest (Fig. 27). In none of the animals was pocket formation 
observed grossly, roentgenographiecally (Fig. 28), or histologically (Figs. 26 
and 27). There was some atrophy (thinning) of the alveolar bone, which was 
especially marked in one of the niacin-deficient dogs (Fig. 28). 

As has been mentioned previously, the toothbrushing failed to prevent 
the appearance of gingivitis in two animals, namely, one niacin- and one 
pyridoxine-deficient dog. Judging by the behavior of the animals, the oral 
mucosa became so sensitive that the toothbrushing had to be discontinued. 
The whole oral mucosa was dark red in color. The gums bled on slightest 
provocation and, occasionally, spontaneously. The saliva was abundant and 
thick. The fetor ex ore became offensive. A few superficial ulcers were 
present on the buccal mucosa, gingivae, floor of the mouth, and the ventral 
surface of the tongue. Smears taken from the gingival crevice showed numer- 
ous Bacillus fusiformis and Spirillum vincentii. However, these microorganisms 
were present in only small numbers, if at all, in smears taken from ulcers 
elsewhere. 





Fig. 26.—Autopsy material obtained from a riboflavin-deficient dog which died on the 
256th experimental day during the second attack of acute deficiency. The section shows the 
buccal aspect of the upper fourth premolar of the nonbrushed side. There is extensive 
proliferation of the gingival (C) and crevicular (H) epithelium. The latter shows areas 
of ulceration (B). Cellular infiltration is especially marked (D) near the bottom of the 
crevice, which contains calculus (A) and exudate. The epithelial attachment (H) shows 
proliferation and is situated at the cementoenamel junction (J). The periodontal membrane 
and the alveolar crest are intact. F, Dentine; G, space formerly occupied by the enamel. 
This type of gingival involvement was observed in experimental animals, irrespective of the 
type of deficiency, wherever calculus was present. In the control animals, although the in- 
flammation was also present, it was less extensive. Hematoxylin and eosin. (Magnification, 
X55; reduced ¥%.) 

Fig. 27.—Autopsy material obtained from a folic acid-deficient dog which was sacrificed 
on the 278th experimental day, soon after the second attack of the deficiency. This section 
shows the most advanced stage of periodontal involvement observed in experimental animals. 
The inflammation is extensive and reaches the alveolar crest (H) and the periodontal mem- 
brane (F'). The crevicular epithelium is ulcerated (C). There is no pocket formation. The 
epithelial attachment shows proliferation (D). A, Dentine; B, space formerly occupied by 
the enamel. Hematoxylin and eosin. (Magnification, x55; reduced 4%.) 
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Fig. 26. 


Fig. 27. 


(For legends, see opposite page.) 
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The ulcers lacked the characteristic picture of those seen in cases of acute 
Vincent’s infection in human beings. The ‘‘pseudomembrane’’ was com- 
posed of fibrin, polymorphonuclear leukocytes, and desquamated epithelial 
cells. There was practically no inflammatory response in the submucosa. The 
necrosis of the gum margin was absent. These ulcers were not necessarily 
present during consecutive attacks of acute deficiency. When present, they 
disappeared spontaneously within one to two weeks. However, the marginal 
gingivitis and the hyperemia of the oral mucosa persisted. 


Fig. 28.—Niacin deficiency. The illustration shows the most pronounced bone changes 
observed in experimental animals roentgenographically. A and B present the condition in 
the region of the right and left lower posterior teeth at the beginning of the experiment. 
C and D show the same regions 297 days later, after the animal had had five attacks of 
acute deficiency. The alveolar bone shows thinning (atrophy) and decreased trabeculation. 
No resorption of the alveolar crest is evident. The periodontal membrane appears of normal 
width. The decreased size of the pulp chambers and the narrowing of the root canals indicate 
that the deposition of the dentine was not interfered with. Histologically, the dentine appeared 


normal with no traumatic rings found. 

In both cases the specific vitamin therapy resulted in disappearance of 
the hyperemia and sensitivity of the oral mucosa in a few days. Although 
the bleeding from the gums ceased, the marginal gingivitis persisted to the 
degree observed in the control animals. 

Another type of mucosal lesions was observed in a niacin-deficient dog. 
These lesions could hardly be observed grossly. Histologically, they were 
found to be composed of thickened epithelium, which was densely infiltrated 
with polymorphonuclear leukocytes. This was accompanied by destruction 
and desquamation of the superficial epithelium. 


Discussion 
In the earlier works on vitamin B deficiencies in dogs, the redness of the 
gingival margin was stressed as being one of the characteristic signs of the 
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iency. However, the redness per se is not diagnostic. It has been found 

| our dogs fed synthetic diets and in many of those consuming various 

; used in the animal house. Observations indicate that the degree of red- 

that is, marginal gingivitis) depends primarily upon the amount of local 
ition present, namely, upon the amount of calculus and food debris. Al- 
wh the response of the tissues to irritation can be modified by a deficiency, 
lesions are not specific in themselves. In all but two of our dogs the 
val of such irritation from the gingival margin followed by toothbrush- 
was effective in preventing the development of gingivitis. Although 
measure failed to achieve a beneficial effect in two dogs, the fact that the 

eth of one side only were brushed should be kept in mind. 

The development of fusospirochetal infection is usually considered to be 
a charaeteristic feature of the vitamin B deficiency. The criterion used in 
the diagnosis of this condition in experimental animals consists of demonstra- 
tion of fusiform bacilli and spirochetes in smears obtained from the lesions. 
However, their presence alone does not indicate an infection. These micro- 
organisms were found in relatively large numbers in all our dogs during the 
preliminary observation period, as well as throughout the experimental period. 
No aeute gingivitis or stomatitis was observed in any but two deficient dogs. 
In these two dogs, although grossly the condition had some features in com- 
mon with the aeute Vincent’s infection as it is observed in human beings, it is 
doubtful that such a diagnosis is warranted. The lack of necrosis with for- 
mation of pseudomembrane, the removal of which leaves a raw bleeding 
surface, the searcity of the offending microorganisms in the smears taken 
from the lesions, the lack of invasion of the underlying connective tissue, 
and the absence of cellular response mitigate the diagnosis. It seems more 
probable that the lesions in our dogs were due to a nonspecific infection thriv- 
ing in areas rendered less resistant to invasion as a result of degenerative 
changes in the epithelium. Trauma, such as that caused by calculus or fric- 
tion of the cheek and tongue against the teeth, further aggravated and condi- 
tion. 

It seems that in these cases the infection was due to a breakdown of the 
first line of defense, namely, the integrity of the oral epithelium. Whether 
cellular and humoral defenses were also involved is not possible to say. The 
available evidence indicates that notably pyridoxine, pentothenic acid, and 
folic acid play a significant role in antibody synthesis.* ** Inanition, which 
inevitably accompanies vitamin B deficiences, should also be considered as a 
possible factor in susceptibility to infection. The problem is too involved to 
be discussed here at any length. The absence of acute lesions in the pair-fed 
dogs seems to indicate that the vitamin deficiency per se was a factor in the 
development of the lesions. 

It is important to note that the two dogs which developed acute stomatitis 
also had the most severe general manifestations of the deficiency. Within 
their respective groups of animals, the gingival involvement corresponded to 
the severity of other manifestations of the deficiency. In other words, the 
more severe the deficiency was, the more pronounced were the oral lesions. 
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Furthermore, in individual animals the severity of the lesions progressed with 
the number of acute attacks of the deficiency. This holds true for all the defi- 
ciencies studied. 

The lack of periodontal involvement in our dogs does not indicate that B 
vitamins are not important in the health and resistance of the tooth-support- 
ing structures. The time factor is of paramount importance. Only the acute 
type of deficiency was studied by us. The animals either died as a result of 
the deficiency or were sacrificed whenever deemed necessary for various rea- 
sons. A deficiency acting over a longer period of time conceivably can lead to 
a greater damage. This is borne out by-the fact that the longer the observa- 
tion period was, the more advanced and extensive were the lesions. A chronic 
state of deficiency can be expected to have a more deleterious effect than the 
acute deficiency. There is little doubt, for instance, that the folie acid-defi- 
cient dog (Fig. 27), had it been allowed to live longer, would havé developed 
extensive periodontal lesions. 


Conclusions 


Deficiencies in niacin, riboflavin, pyridoxine, folic acid, and pantothenic 
acid in adult dogs were found to be associated with glossitis. Lingual lesions 
appeared during each successive attack of acute deficiency and responded 
promptly to specific vitamin therapy. Although the glossitis may vary accord- 
ing to the type of the deficiency, its severity, duration, and the number of 


attacks of acute deficiency experienced, the lesions are not pathognomonic. 
The features shared are papillary atrophy and degenerative changes pre- 
dominantly involving the epithelium. The extent of the involvement and 
the degree of degeneration depend upon the severity and duration of the 
deficiency state. Basically, the lesions are similar to those observed in human 
beings, and the same B vitamins have been found to be effective in their cure. 

Since anemia and changed gastric acidity also have been implicated in 
the etiology of glossitis, blood examination and gastric analysis were also in- 
cluded in this study. None of the deficiencies were found to interfere with 
gastric acidity. The anemia per se was not found to be instrumental in the 
development of glossitis. - 

In dogs, as in human beings, lingual mucosa is very sensitive to metabolic 
disturbances consequent to vitamin B complex deficiency. The reason is not 
known. Since certain coenzymes containing B vitamins have been demon- 
strated in the epithelium, it is possible that inadequacy of these vitamins may 
interfere directly with the metabolism of the epithelial cells. The end result, 
namely, atrophy and degeneration, may be identical, irrespective of the level 
at which the enzymatic chain is interrupted. 

The ready accessibility of the tongue renders this organ a valuable tool 
for the study of these metabolic disturbances. Frequent biopsies in conjunc- 
tion with histochemical, biochemical, microbiologic, and other methods may 
be helpful in elucidating the nature of the biochemical damage and under- 
standing of the underlying pathology. 
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Marginal gingivitis is a common lesion in adult dogs. It is a nonspecific 
mn present wherever calculus and food debris accumulate. It can be found 
eficient, as well as in control, animals. In the deficiencies studied, the 
ival lesions could not be differentiated grossly or histologically one from 
other, nor from the lesions observed in the control animals. However, 
severity of the involvement paralleled the degree of the deficiency and 
length of the observation period. Acute stomatitis was not a common 


Toothbrushing following a prophylaxis was an effective measure for the 
ention of gingivitis in the control animals and in the majority of the 


cient dogs. 
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Bacteriology 


ACTINOMYCOSIS ORIGINATING IN THE MAXILLARY REGION 
T. G. Lupwie, B.D.S., M.Sc., SypNey, AUSTRALIA 


Introduction 


J pecs anc yee lesions of dental origin occur almost invariably in the 
cervicofacial region and are usually associated with a history of trauma 
in the mandibular region. Two principal types of lesion have been de- 
seribed* * and ean be recognized clinically as (1) the chronic, slowly pro- 
gressive, indurated type and (2) the more acute, rapidly progressive type 
where suppuration predominates over fibrosis to such an extent that the lesion 
may be indistinguishable at first from any other acute abscess. Most actino- 
mycotic lesions in the cervicofacial region have the characteristics of the 
second type more than of the first, and are well described as subchronic. How- 
ever, there appear to be all grades of chronicity between the two described. 

These lesions are produced by the invasion of damaged tissues by the 
microorganism Actinomyces israeli® (previously, more generally called Actino- 
myces bovis [Wolff-Israel]) which, although now known to be a common in- 
habitant of the mouth,‘ is eapable of becoming actively pathogenic when suitable 
conditions prevail. 

Injury affects the maxillary* tissues as often as those of the mandible,t 
producing conditions which might reasonably be expected to be suitable for the 
onset of actinomycosis. However, although the actinomyces organisms, in all 
probability, are present in these areas, actinomycotic lesions of the maxillary 
tissues are but rarely described. Cope! states that the tissues adjacent to the 
mandible are those in which the disease ‘‘usually’’ develops, thus implying that 
the tissues adjacent to the maxilla are sometimes the site of the original lesion. 
He also states that extension into the temporal region ‘‘is much more common 
when the disease originates from the region of the upper jaw.”’ 

This article describes an actinomycotie lesion of the maxillary tissues and 
the laboratory methods used to identify the infecting microorganism. 

From the Institute of Dental Research, United Denta! Hospital, Sydney, Australia. 


*This means the nonosseous tissues in the region of the maxilla. 
*This means the nonosseous tissues in the region of the mandible. 
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Case Report 


The patient, a woman, aged 35 years, presented for treatment with a slowly enlarging 
swelling of the palatal tissues. The swelling had been present for two weeks, and was 
accompanied by pain associated with a carious central incisor. The crowns of all the upper 
incisor teeth had been lost through caries, and the upper right central incisor was sensitive 
to palpation. Periodontal lesions were widespread throughout the mouth and oral hygiene 
was poor. No history of systemic disease could be elicited. The leukocyte and red blood 
cell counts were within normal limits and the patient’s temperature remained normal 
throughout the course of the infection. 

The lesion had the characteristics of a typical, acute or subacute, apical abscess 
arising from the carious upper right central incisor. The abscess was burrowing toward the 
surface of the palatal tissues and had produced a swelling, 1 cm. in length and 0.5 em. 
wide, lying to the right of the midline of the palate and situated from 0.5 em, to 1 em. 
behind the incisor teeth. The swelling was slightly fluctuant and showed in its center 
a small, yellowish nodule which appeared to indicate that pointing was imminent. Radio- 
graphic examination showed an area of rarefaction in the maxilla at the apex of the 
upper right central incisor. The borders of the area of rarefaction were uniformly eroded 
and suggested that the infection was not progressing with any great rapidity. 

The swelling was incised and about 1 ml. of yellow, viscous pus containing numerous 
“sulfur” granules was evacuated. After several days, the infected incisor tooth was 


extracted under a penicillin cover and healing of the palatal tissues and the tooth socket 
was uneventful. 

Laboratory Examination.—Stained films (Gram’s method) and aerobic and anaerobic 
cultures on blood agar prepared from the pus revealed the presence of a wide variety of 
gram-positive and gram-negative bacteria. No filamentous forms typical of actinomyces 


could be detected in either the films or the cultures prepared from the pus, but films of 
the “sulfur” granules showed that these granules were composed, for the most part, of 
irregularly-staining, bacillary forms (104) that resembled a fragmented actinomyces. 
When an anaerobic culture was prepared on blood agar from one of these granules, a 
moderate growth of gram-positive, nonhemolytic cocci and diphtheroids was obtained, and 
after five days’ incubation a number of dense, white, domed colonies had developed. 
These were also composed of irregularly-staining, bacillary forms similar to those seen in 
the granules, and again resembled a fragmented actinomyces. 

The identity of this organism as a strain of Actinomyces israeli was established by the 
examination of: (a) the morphologic and cultural characteristics of the organism after 
anaerobic cultivation upon solid medium (blood agar) and in a fluid medium (nutrient 
broth); (b) the oxygen requirement of the organism, as determined by the examination of 
nutrient agar shake cultures and by the examination of the surface growth obtained on blood 
agar under aerobic and anaerobic conditions; and (c) the morphologic characteristics of the 
organism after cultivation in “buried” slide cultures.5 

On blood agar medium, after anaerobic cultivation for five days, the organisms 
formed dense, white, high-domed colonies that were softer and smoother than a typical 
Actinomyces israeli colony and showed no tendency to adhere to the medium. In nutrient 
broth, a granular growth occurred at the bottom of the tube and there was also a slight diffuse 
growth throughout the medium. Stained films (Gram’s method) prepared from the blood 
agar cultures and from the nutrient broth cultures again showed bacillary forms, and at no 
time could branching be detected. A few longer filaments could be seen in the films pre- 
pared from the broth cultures. 

A zone of maximum growth occurred about 1 em. below the surface of the medium in 
the agar shake cultures, and a few discrete colonies could be seen growing in the depths of 
the medium. No growth was obtained when the organism was inoculated onto the surface 
of a solid medium and incubated under aerobic conditions, but a moderate growth was always 
obtained when the atmospheric oxygen tension was lowered. 
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When grown in “buried” slide cultures, the organisms appeared as long, irregularly- 
ning, branching filaments and presented all the morphologic characteristics of a typical 
nomyces. 

The fermentation reactions of the organism tended to vary considerably from time 
time. Glucose, sucrose, maltose, lactose, dextrin, and salicin were the only sugars 
ented of those tested. 


Discussion 


The organisms of the genus, Actinomyces, are somewhat variable in their 
iracteristies. Colonial form, morphology, and the need for a lowered 
nospherie oxygen tension for growth are the only characteristics of these 

organisms that are sufficiently constant to be used for purposes of identification 
Actinomyces israeli. 

Despite a few atypical features, it seems that the organism isolated from 
the “sulfur” granules may justifiably be classified as a strain of Actinomyces 
israeli. The colonial form of this organism does not correspond to the relatively 
tough, cartilaginous, adherent form of the typical strains, but Lentze,* Rosebury,’ 
and Ludwig and Sullivan® have described rough intermediate and smooth types 
producing atypical colony forms. 

When stained films were prepared from cultures of the organism, only 
short, unbranched bacillary forms could be seen. However, Erikson® stressed 
that, in order to observe the true morphology of the organisms of this species, 
living cells that have not been subjected to mechanical fragmentation must be 
examined. For this purpose, we have used “buried” slide cultures with success, 
as these have permitted examination of stained films without disturbance of the 
cells. In this instance, such films demonstrated that the organism isolated from 
the lesion was capable of producing the long, branching, filamentous growth 
forms typical of the genus. 

As mentioned previously, the atmospheric oxygen tension had to be 
lowered to insure the growth of the organism and, under micro-aerophilic 
conditions, optimal growth was obtained. Thus, the organism has a sufficient 
number of the characteristics of Actinomyces israeli to be placed in that species. 
The clinical features of the lesion were similar to those of one type of lesion 
produced by Actinomyces israeli. Also, the pus obtained from the swelling con- 
tained “sulfur” granules and from these a strain was isolated which has been 
demonstrated to be Actinomyces israeli. However, it is realized that other 
organisms detected in the pus may have played an important adjuvant role in 
the production of the infection. 

Holm® *° has advanced the hypothesis that actinomycotie infections are 
mixed infections which arise through a synergism of anaerobic ray fungi and 
various other bacteria. He has also produced some evidence to show that these 
other organisms are of some importance in the production of the lesion and 
that they also are capable of maintaining infection and the continuance of the 
clinical symptoms, even after the actinomyces has disappeared. However, 
until the argument is finally settled as to whether Actinomyces israeli is the 
true infecting organism in actinomycosis or a fortuitous contaminant following 





880 T. G. LUDWIG 


a nonspecific infection, it is felt that, for practical purposes, the diagnosis of 
actinomycotie lesions should be made upon clinicopathologic grounds and the 
isolation of Actinomyces israeli from the lesion. 

It is concluded that the lesion described was actinomycotic in nature and 
that, arising in the soft tissues overlying the hard palate, it demonstrated that 
such infection can occur, albeit rarely, in relation to the maxilla. 


Summary 
A lesion of the soft tissues in the maxillary region, diagnosed as actino- 
mycosis, is described, together with the methods used to identify the slightly 
atypical infecting strain of Actinomyces israeli. 
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HISTOLOGIC CHANGES IN JAWS AND TEETH OF RATS FOLLOWING 
NEPHRITIS, ADRENALECTOMY, AND CORTISONE TREATMENT 


EpMUND APPLEBAUM, D.D.S., AND ALEXANDER SEELIG, D.D.S., 
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Introduction 


NOWLTON, Loeb, Seegal, and Stoerk' have shown that hypertension can 

be induced in bilaterally adrenalectomized rats rendered nephritic by an 
antikidney serum. They have demonstrated also that cortisone, like desoxy- 
corticosterone, enhances hypertension in normal and adrenalectomized rats.’ 
The present study of the effects of these experimental procedures on the jaws 
and teeth of rats was made possible through the kindness of these authors, 
who made the material available for sectioning. 

Considerable work has been done on the interplay of endocrine and other 
factors in the development of the jaws and teeth. Schour and Rogoff* 
pointed out that adrenalectomy disturbs calcification processes in the develop- 
ing ineisor of the rat. Becks and his associates‘ proved that ACTH inhibits 
bone growth. Glickman® reported a reduction in the height of alveolar bone, 
as well as osteoporosis in the jaws, of white mice injected with 0.5 mg. of 
cortisone for periods of up to forty-three days. He suggested a relationship 
between periodontal disease and such systemic influences. 

Guadino® worked with rats made hypertensive by a combination of uni- 
lateral nephrectomy and the wrapping of the remaining kidney with gauze and 
collodion. He observed a fall in blood pressure following adrenalectomy. 
Subsequently, cortisone injections led to a reappearance of the hypertension. 
Weinmann’ showed the typical picture of osteitis fibrosa in cases of severe 
renal damage. Irving and his co-workers* demonstrated that bilateral ne- 
phrectomy disturbs calcification of the dentine and causes ectopic calcification 
in the pulp of rats. They also observed that injection of parathyroid extract 
in nephrectomized animals reduced the stimulating effect of nephrectomy on 
dentine formation. 


From the Department of Anatomy, Columbia University, New York, N. Y. 
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Materials and Methods 


Histologic sections were made of the teeth and jaws of thirfy-one rats. 
The heads were decalcified and routinely embedded in either celloidin or 
paraffin and then stained with hematoxylin and eosin. Several ground sections 
were made for x-ray study. 

Most of these rats*were of the Long-Evans strain but some of the Sprague- 
Dawley strain were also included. The control rats were 4 months old when 
sacrificed, while the others were 2 to 3 months old at the start of the experi- 
ments, which lasted another one or two months. 

All the rats were fed a modification of the McCollum stock diet, adjusted 
to contain 1.7 per cent sodium chloride. In addition, all groups received 0.85 
per cent saline as drinking water. In three groups, the rats were bilaterally 
adrenalectomized at the beginning of the experimental period. The rats which 
received cytotoxic serum were injected intravenously on three successive days 
with rabbit antirat kidney serum. 

Some rats received the antikidney serum alone; others received, in addi- 
tion, daily subeutaneous injections of 2.5 mg. of cortisone, starting one week 
prior to the administration of the antikidney serum. One group of rats re- 
ceived antikidney serum and cortisone after being adrenalectomized. The 
various details have been tabulated as follows: 


Group 1. Controls—4 months old. 1H, 2H, 3H, 4H, 12H, 
13H, 20H, 21H. 

Group 2. Antikidney serum alone for two months, 4J, 5J. 

given to rats 2 months old at start. 

Group 3. Antikidney serum alone for one month, 10H, 11H. 

given to rats 2 months old at start. 

Group 4. Antikidney serum and cortisone. 30G, 20K. 

Group 5. Cortisone alone for two months. 11K—slightly hypertensive ; 
12K—n ot hypertensive ; 
13K—hypertensive ; 25G 
and 18K, 

Group 6. Adrenalectomy alone. 21G—Sprague-Dawley rats 
sacrificed one month after 
adrenalectomy; maintained 
on high salt diet. Low nor- 
mal blood pressure. 
22G—As above. 
23G—As above. 

. Adrenalectomy and cortisone, 24G—Long-Evans rats 
sacrificed after six weeks 
of 2.5 mg. cortisone daily. 
Not hypertensive. 
14K—Sacrificed after seven 
weeks of 2.5 mg. cortisone 
daily. Moderately hyperten- 
sive. 
15K—As above; not hyper- 
tensive. 
16K—As above; not hy- 
pertensive. 


Cara 


7K— 
19K—. 
Group 8. Antikidney serum, adrenalectomy, and 15G—Grossly nephritic 


cortisone. kidney. 
19H—. 


22H—. 
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Findings 

We can present our findings by describing a series of photomicrographs 
teeth and jaws of normal and operated rats. Thus, we can show the effect 
these procedures on the dental tissues. 

Fig. 1 is a low-power photomicrograph of a typical decalcified section of 

molar region of an adrenalectomized rat mandible. This is a central section 
it mesiodistally) through the pulps of the molars. This specimen was de- 
lcified in 5 per cent nitric acid, embedded in celloidin, and then stained with 
natoxylin and eosin. Even in this low magnification, one can see the blood 
ssels in the pulps and the unusually large amount of marrow in the septal 
une between the roots of the first molar. 


1.—Low-power photomicrograph of a typical decalcified section of the molar region of 
an adrenalectomized rat mandible. (Magnification, x10; reduced \.) 


Fig. 2 is a soft x-ray negative of a ground section of the lower area of a 
control rat mandible. It shows the first molar roots and the normal density 
and amount of alveolar bone between the roots. 

Fig. 3 is a comparable soft x-ray negative of a ground section of the lower 
molar area of a rat which was adrenalectomized and given antikidney serum 
and cortisone. Note the decrease in the amount of septal bone between the 
first molar roots, as compared to Fig. 2. There was a similar loss of septal 
bone in the rats subjected to cortisone alone. Fig. 1—a decalcified section— 
shows that there is a loss of septal bone after adrenalectomy alone. 

Fig. 4 is a higher magnification of a decalcified section of the normal 
alveolar bone septum in the first molar area of a control rat. This is mature, 
lamellated bone. Fig. 5 is a comparable photomicrograph of a decalcified 
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Fig. 2.—Soft x-ray negative of a ground section of the molar region of a normal rat 
mandible. Note the normal density and amount of supporting alveolar bone between the 
roots of the first molar. (Magnification, x10; reduced ¥.) 


Fig. 3.—Soft x-ray negative of a ground section of the molar region of an adrenalecto- 
mized rat which was also given antikidney serum and cortisone. Note the decreased amount 
of supporting alveolar bone between the roots of the first molar. (Magnification, x10; reduced 


¥ 
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4.—Medium-power photomicrograph of a decalcified section of the normal alveolar bone 
septum in the first molar area of a normal rat. (Magnification, x140; reduced \¥.) 


Fig. 5.—Medium-power photomicrograph of a decalcified section of the alveolar bone 
septum in the first molar area of an adrenalectomized rat. Note the abnormal bone pattern. 
(Magnification, X140; reduced \%. 
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section of the alveolar bone septum in the first molar area of an adrenalecto- 
mized rat. This bone looks quite different from the normal bone pattern shown 
in Fig. 4. Injections of cortisone also caused a disturbance in the bone pattern 
of the rat. Fig. 6 is a comparable photomicrograph of a decalcified section of 
the alveolar bone septum in the first molar area of an adrenalectomized rat 


Fig. 6.—Medium-power photomicrograph of a decalcified section of the alveolar bone 
septum in the first molar area of an adrenalectomized rat which was also given injections 
of antikidney serum and cortisone. Note the abnormal bone pattern. (Magnification, 140; 


reduced ¥%.) 


which was also given injections of antikidney serum and cortisone. Note the 
immature, fibrillar type of bone, honeycombed with large blood vessels. Thus, 
we see that there are changes produced in the alveolar bone of rats by 
adrenalectomy, by the injection of cortisone, or by the injection of antikidney 
serum and cortisone together with adrenalectomy. 

Fig. 7 is a photomicrograph of a decalcified section of the lower first 
molar of a normal rat. This is a central section showing the normal caliber of 
a capillary running through the pulp tissue. Fig. 8 is a photomicrograph of a 
comparable section of a lower first molar of a rat which was adrenalectomized. 
In this case, we see very dilated blood vessels and hemorrhage in the pulp as 
a result of adrenalectomy alone. Rats given cortisone showed dilated blood 
vessels in the pulp chambers. Rats given antikidney serum showed less dilated 
blood vessels. 

Fig. 9 is a comparable photomicrograph of a decalcified section of the 
lower first molar of a rat which was adrenalectomized and also given anti- 





Fig. 7.—Medium-power photomicrograph of a decalcified section of the lower first molar 
of a normal ~~ oe shows the normal caliber of a capillary in the pulp tissue. (Magnifica- 
tion, X140; reduced ¥%.) 


, Fig. 8.—Medium-power photomicrograph of a decalcified section of the lower first molar 
of an adrenalectomized rat. Note the dilated capillary and the hemorrhage in the pulp. 
(Magnification, X140; reduced %.) 
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kidney serum and cortisone. We can see that the blood vessels in this pulp 
are dilated and that there is some hemorrhage. Presumably, the two major 
factors in the causation of dilated blood vessels in the pulp chambers of these 
rats are adrenalectomy and cortisone. 


Fig. 9.—Medium-power photomicrograph of a decalcified section of the lower first molar 
of an adrenalectomized rat which was also given injections of antikidney serum and cortisone. 
iy the dilated capillary and the hemorrhage in the pulp. (Magnification, «140; reduced 
% 


Discussion 


Orban® showed a decrease in the bulk of the supporting bone about a 
tooth which had lost its antagonist. The alveolar bone proper (lamina dura) 
was well preserved because it continued to receive some stimulus from the 
tension exerted upon it by way of the fibers of the periodontal membrane. A 
similar distinction in the behavior of alveolar and supporting bone has been 
seen in certain endocrine disturbances and in vitamin deficiencies. Thus, 
Glickman® described the alveolar bone loss due to cortisone injections. Wein- 
mann’ demonstrated osteitis fibrosa after severe renal damage. 

In this study, we noted a loss of supporting bone in the molar areas of 
rats which were either adrenalectomized or given cortisone. There was a 
similar bone loss in rats subjected to a combination of factors—adrenalectomy, 
antikidney serum, and cortisone. Detailed study at higher magnification 
showed abnormal changes in the alveolar bone pattern of rats which were 
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iven cortisone. Similar changes were noted in the bone of rats which were 
lrenalectomized. This was also seen in rats subjected to the combination of 
ctors—adrenalectomy, antikidney serum, and cortisone. 
Schour and Rogoff* noted disturbed calcification of the dentine of the 
‘’s incisor after adrenalectomy. This was not seen in our adrenalectomized 
ts. One explanation may be that their rats were younger and were not 
ven salt, as was done by Knowlton and his co-workers"? in maintaining rats 
ter adrenalectomy. 
There is a great deal of variation in the appearance of a ‘‘normal’’ dental 
ulp. Even the ‘‘normal’’ rat has large pulpal blood vessels which may look 
hyperemie,’’ especially in the continuously growing incisors. It was for this 
reason that we selected the fully erupted first lower molars for study. Further- 
lore, we used different techniques in decalcification and embedding of these 
aws in order to rule out differences in the appearance of the pulp and other 
tissues due simply to the methods of histologic preparation. 

Many workers have described the effects of external disturbances, such 
as caries or erosion, upon the dental pulp. The reaction of the pulp varies 
from secondary dentine formation to inflammation, degeneration, and death. 
lew workers have noted the effects of systemic disturbances upon the pulp. 
Recently, Irving and his associates* showed that ectopic calcification in the 
pulp of the rat is the consequence of focal tissue degeneration under the toxic 
effect of parathyroid extract or hyperphosphatemia after nephrectomy. 

In the present study, we showed dilated blood vessels and hemorrhage in 
the pulps of adrenalectomized rats, as well as in those of rats given cortisone. 
Rats given antikidney serum alone did not show this severe picture. Rats 
which were adrenalectomized and then given antikidney serum and cortisone 
also showed dilated blood vessels. Presumably, the two major factors in the 
causation of the dilated blood vessels are adrenalectomy and cortisone. 

Figs. 8 and 9 illustrate the dilated blood vessels and hemorrhage pro- 
duced in the dental pulps of two different rats. One rat was adrenalectomized 
(Fig. 8) while the other was adrenalectomized and, in addition, was given 
cortisone and antikidney serum (Fig. 9). The adrenalectomized rat had nor- 
mal blood pressure, but the other rat showed hypertension. It would seem 
that the mechanism of the vascular changes observed in these two rats must 
be different. Zweifach and his associates’ state that following adrenalectomy 
the whole vascular structure is weakened. This could account for the rup- 
ture of the blood vessel shown in Fig. 8, even though the blood pressure was 
normal. But the rupture of the blood vessel shown in Fig. 9 may be explained 
by the combination of antikidney serum and cortisone plus adrenalectomy, 
resulting in hypertension. 


Summary 
We have described the effects of certain systemic alterations on the jaws 
and teeth of the rat. A loss of supporting bone was observed in the jaws of 
rats subjected to cortisone alone or adrenalectomy alone. A similar loss of 
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supporting bone was observed in the jaws of rats subjected to a combination 
of factors—adrenalectomy, antikidney serum, and cortisone. There was also 
a marked change in the bone pattern of these rats. 

Certain vascular changes in the pulps of the molar teeth of these rats 
were described. After adrenalectomy, the pulpal blood vessels were dilated 
and there was hemorrhage. Rats given cortisone showed dilated blood vessels 
in the molar pulps. Similar changes were observed in rats which were 
adrenalectomized and then given cortisone plus antikidney serum. Rats given 
antikidney serum alone did not show a severe dilation of the pulpal blood 
vessels. The factors involved in these changes were discussed. 
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Discussion (Lester R. Cahn) 


While it may seem rather far afield for a research article to appear in a 
section entitled ‘‘Diagnosis in Oral Surgery and Oral Medicine,’’ nevertheless, 
it is stimulating occasionally to correlate one’s special interest with the broad 
fields of medicine and research. 

The changes found in animals may not be exactly analogous to those 
seen in human beings; still these animal changes may suggest the raison d’étre 
for some of the signs and symptoms encountered in clinical practice. Animal 
research without human application would seem to me a rather barren project. 

This article brings out several interesting points that-have been observed 
clinically. That the vessels of the dental pulp may reflect generalized vascular 
changes, I believe, is a pretty well-acknowledged fact. Pain in the teeth 
during great emotional stress or in hypertension has frequently been ob- 
served. Many years ago, I reported the instance of an apoplexy of the pulp 
in a plethoric, hypertensive patient, and we are all familiar with the spon- 
taneous death of the pulp without apparent cause in the aging patient, par- 
ticularly in the one with what Oppenheim called senile arteriosclerosis. 
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The osteoporosis of the supporting bone of the rats shown by the authors 
most illuminating, particularly in the light of the osteoporosis that accom- 
panies Cushing’s disease or Cushing’s syndrome. Clinically, the teeth of 
patients so afflicted can be quite mobile without pocket formation or radio- 
phie evidence of osteoporosis. Incidentally, osteoporosis is quite difficult 
show in the x-ray picture. The soft-ray (grenz ray) pictures of the jaws 
the normal rat and of the experimental one (Figs. 2 and 3) do show the 
irked changes in the bones that could not be seen in the harder-ray pictures. 
Possibly, soft-ray pictures should be made of the human jaws when osteoporo- 
sis is suspected. 
Another lesson that may be learned from this research article is the 
ossibility of inadvertently producing pulpal changes, as well as osteoporosis 
if the jaws, in those patients receiving ACTH or cortisone. 





Professional News Items 


New York Institute of Clinical Oral Pathology, Inc. 


A course in clinical oral pathology is offered on two Wednesday evenings a month 
from October through May (sixteen sessions), 7:30-10:00 p.m. Class limited to thirty 
students. 

It consists of lectures on embryology, hematology, histology, and pathology, with 
demonstrations of microscopic slides and their clinical interpretation. Case reports stress- 
ing clinical findings, x-ray examination, diagnosis, histopathologic findings, prognosis, and 
surgical procedures are given by staff of the Institute and guest speakers. The course is 
approved by. the Board of Education of the University of the State of New York. 

Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New 
York 21, N. Y. 





American Academy of Periodontology 
The American Academy of Periodontology will hold its annual meeting at the 
Sheraton-Palace Hotel in San Francisco, California, on Oct. 13, 14, and 15, 1955. 
Registration will begin Wednesday evening, October 12. 
Members of the American Dental Association and foreign dental associations are 


welcome. 





University of Alabama School of Dentistry 


The school, in conjunction with the Veterans Administration Hospital, is offering one 
residency in periodontia and one residency in prosthodontia. American citizenship is re- 
quired by the Veterans Administration. 

The candidate may, if he desires, be admitted to the Graduate School to pursue a course 
leading to the master of science degree in dentistry. Candidates who have graduated from 
an approved dental school and have had either a year of internship or hold a bachelor’s 
degree may apply. 

For further information, please write Dr. Joseph P. Lazansky, Associate Dean of the 
University of Alabama School of Dentistry, Birmingham 3, Alabama. 





Tufts University School of Dental Medicine 


The following courses are offered: 

DPG. 603. Temporary Splinting and Minor Tooth Movement in the Management of 
Periodontal Problems. Dr. Leonard Hirshfeld, New York, N. Y. Jan. 16, 17, and 18, 1956. 
Tuition, $75.00. 

DPG. 703. Full Denture Implants. Dr. Norman I. Goldberg and Dr. Aaron Gershkof. 
Jan. 9 to 16, 1956. Tuition, $200.00. 
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DPG. 601. Participation Course in Periodontology. Dr. Irving Glickman and staff. 
Monday through Friday for one week, Nov. 7 through 11, 1955. Tuition, $150.00. 


DPG. 602. Participation Course in Periodontology. Dr. Irving Glickman and staff. 
lay through Friday for one week, April 9 through 13, 1956. Tuition, $150.00. 





American Academy of Dental Medicine Announces Midannual Meeting 


‘he American Academy of Dental Medicine will hold its tenth midannual meeting and 
m at the Hotel New Yorker, New York City, on Sunday, Dec. 4, 1955, at 12:30 p.m. 
will be a business meeting for members at 10:30 a.m. From 2:00 to 5:00, following the 
on, there will be a symposium on The Oral Soft Tissue in Health and Disease. Drs. 
rd V. Zegarelli, Hamilton B. G. Robinson, and Lester W. Burket. 
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Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Rhabdomyosarcoma of the Tongue. A. W. Ulin, W. C. Shoemaker, and Gregory F. Froio. 
N. England J. Med. 98: 250, September, 1954. 


The authors present a case report of a 47-year-old man who gave a history of a mass 
on the left side of the tongue which grew rapidly over a period of nine weeks. Physical 
examination revealed a firm, irregularly rounded, pedunculated mass, approximately 3 by 2 by 
2 em., on the left lateral aspect of the tongue. Biopsy was performed and a pathologic 
diagnosis of rhabdomyosarcoma was made. Preliminary tracheotomy was first carried out. 
One week later a radical en bloc resection of the left half of the tongue and the left side 
of the neck was performed in continuity. Follow-up examination four years later showed 
the patient alive and healthy, with no evidence of recurrence, 

T. J.C. 
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ORAL MEDICINE 


Buccal Aphthae (Aftas Bucales). José Maria Montana, Ciencias Medicas Hispafio Ameri- 
canas 7: 551 (Phascicule 37), 1954. 


The author describes the different kinds of aphthae, including aphthous fever and 
‘thous stomatitis, He gives special attention to the buccal aphthae proper, stating 
t both the simple form and the chronic recurrent form are one process. 

He discusses the etiology, which is still very doubtful, and describes each of the 
atments that have been employed in the past. He mentions especially the methods of 

\Martinez Fornes and Ochandiano (Bull. Inst, Patologia Med. 6: 116, 1953), which he has 
4 with great success. The treatment consists of repeated topical application of a combi- 
tion of prochlorophyllin (chlorophyll and urea) dissolved in water: 

The author supports this therapy with vitamin B,, in doses of 15 wg for three days, a 
st of three days, and then repetition of the doses. It is absolutely necessary to maintain 
upulous hygiene. 

With this treatment, the author has obtained astonishing results in cases of simple 
shthae, as well as in the recurrent ones, and also in aphthous stomatitis. Generally, on 
e second day the patient has been freed of all discomfort. No recurrence has been observed. 


Primary Oral Histoplasmosis. Edward A, Oliver. A. M. A. Arch. Dermat. & Syph. 70: 
27, July, 1954. 
‘‘ History: This 53 year old white man, J. N. 8., was admitted to Hines surgical service 
n Oct. 30, 1953, with the diagnosis of squamous cell carcinoma of the hard palate, primary, 
s the result of biopsy findings taken and revealed at another Veterans Administration hospi- 

He gives a history of the development of a lesion adjacent to the left upper premolar 
eeth and gum beginning in June, 1953, followed by the development of similar lesions on 
the roof of the mouth, left, and on the gum directly behind the lower incisors beginning about 

ne month later. He consulted two dentists in the summer of 1953, one of whom made a 
diagnosis of trench mouth and treated him for some two months with no success; the other 
told the patient that he had a malignant condition and advised hospitalization. The patient 
states that the lesions have been characterized by dull aching pain and tenderness and have 
progressively increased in size. A biopsy specimen was taken in October, 1953; the examina- 
tion showed squamous cell carcinoma, primary, and the patient was referred to Hines Hospital 
for therapy. He has no other complaints, but he states he has lost about 10 Ib. (4.5 kg.) 
in the last five months. 

‘‘His occupation is that of a cattle farmer in Nebraska, and he states that for some 
three months during the early spring of 1953 he contacted a mold from moist alfalfa hay 
while feeding it to cattle. Past history reveals the presence of chronic prostatitis and hemor- 
rhoids., 

‘* Physical Examination: On the lower lip of the left midportion there is noted a 1 cm. 
in diameter whitish-gray plaque which is raised on an indurated base. There is noted on 
the roof of the mouth covering the left half of the hard palate and extending from the left 
molar posteriorly to the midline anteriorly a firm granulomatous lesion with a raised rolled 
edge which is not friable and does not bleed upon abrasion. The lesion is painful to palpa- 
tion, A tender granular area is also noticed on the gingiva immediately behind the lower 
incisor teeth. Ear, nose and throat consultation including laryngoscopy has been requested 
but has not been performed as yet. 

‘‘Laboratory Findings: On admission, white blood cell count was 5,300, with 47% 
neutrophiles, 50% lymphocytes, and 13% monocytes. Red blood cell count was 4,600,000, with 
14 gm. of hemoglobin per 100 ec. Total protein was 7.35 gm., with 3.91 gm. albumin and 
44 gm. globulin, per 100 ec. X-rays of the paranasal sinuses, basilar view of the skull, 
mandible, and chest were returned as being within the limits of normal. 

‘Six biopsies of the lesions have been performed, all of which revealed organisms typi- 
cal of Histoplasma capsulatum. A slide is presented for interpretation. 
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‘‘Course in the Hospital: Approximately two weeks ago numerous extractions were 
performed, following which there has been a partial resolution of the lesion at the base of 


the extracted incisor teeth. To date treatment has been palliative.’’ 
T. J. C. 


Acute Necrotizing Gastritis. A. Behrend, A. B. Katz, and J. W. Robertson. Arch. Surg. 
68: 18, July, 1954. 


A case of acute necrotizing gastritis which appeared to originate in an overwhelming 
periodontal infection, complicated by ulcerative stomatitis, is reported. 

The outstanding predisposing factor to infection in this case appears to have been very 
poor oral hygiene. Despite large doses of antibiotics, death resulted. 

Cultures from the mouth, esophagus, stomach, and peritoneal fluid revealed fusiform 


spirochetes, and cocci in all cultures. 
T. J. C. 


Eight Fatal Anaphylactic Reactions to Penicillin. A. Rosenthal. N. Y. J. Med. 54: 1485, 
September, 1954. 


The author presents eight cases in which sudden death occurred following the injection 
of penicillin. The problem is discussed and the case reports are presented. Autopsies were 
performed in six of the eight cases. There was no instance of penetration of a vessel by 
the injecting needle. A review of the types of penicillin used reveals that it was not one type 
of penicillin, nor even the procaine radical, but rather the penicillin per se which was the 
sensitizing agent and thus the agent responsible for the reactions. The injections had been 
made for a variety of reasons. One death occurred in an 18-month-old white female child who 
had never received penicillin previously. 

Death occurred within a few minutes in all cases, and none of the many emergency 
treatments were of avail. 

The predominant pathologic finding was pulmonary congestion, frequently of a hemor- 
rhagie type. Many cases showed intense congestion of all viscera on gross examination. 

In a majority of the cases, a postmortem history of mild to moderate symptoms of allergy 
following previous injections of penicillin was obtained. 

The conclusion drawn is that the administration of penicillin in any form or by any 
route must be preceded by careful inquiry into the past history of the patient with respect 
to the previous use of penicillin or the existence of an allergic state of any type. Restriction 
of the use of penicillin to necessary instances and an inquiry into the history of allergic symp- 


toms will tend to prevent the type of catastrophe reported. 
T. J.C. 


ORAL SURGERY 
Fractures of the Condyle. M. DeChaume and C. Crepy. Rev. stomatol. 55: 861, 1954. 


The authors present a follow-up study of fifty cases of fractures of the condyle. 
They include intra-articular and extra-articular fractures, cases with light displacement, 
marked overriding or dislocation, cases of bilateral fractures of the head and of the 
neck of the condyle, and cases in which other fractures of the mandible are associated. 

Their conclusion is that treatment should be strictly an orthopedic one, without 
surgery, and that surgery is almost never necessary and should be postponed until failure 
of the recommended orthopedic method is recognized. 

The idea is that even in a poor anatomic result, as observed quite often in cases of 
fractures and dislocations, only a slight disturbance in function occurs. The authors agree 
with Sebileau, who pointed out the ability of the temporomandibular joint to adjust itself 
to new conditions with only a minimal disturbance of the mechanism of the jaw. 
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The results were satisfactory in most of the cases when the jaws were wired to- 
er for three weeks, provided there was good occlusion. Less satisfactory results were 
rved in eases with poor occlusion. The most unsatisfactory cases were those of 
eral fractures of the condyle. 

The authors insist upon the necessity of a long follow-up study of each case. Their 
ipeutie attitude may be summarized as follows: 


1. Orthopedic treatment; intermaxillary wiring of the jaws, with bite block if 


necessary. 
. Follow-up study after unwiring. 
3. Surgery only if serious disturbances in function are observed later. 


This study includes a review of the literature and shows the points of disagreement 
een various writers. From a statistical standpoint, DeChaume and Crepy are right 
their recommendations could be accepted as a general line of management, but I be- 
that in special cases with poor prognosis a properly trained surgeon is entitled to 
re an immediate result by an open reduction which he can do better and with less 
age when the fracture is fresh than three months later when it is malunited. 
J. L. 


Surgical Treatment of Tumors of the Jaw; Indications for Endobuccal Resection. (Trata- 
mento cirurgicos dos tumores da mandibula indicacoes da resseccao endobucal.) J. 
Marsillac. Rev. brasil. cir. 26: 44, January, 1953. 


The majority of the jaw tumors grow silently with few, but very evident, symptoms. 
Progressive deformation of the mouth by tumor growth, pain, lower lip anesthesia, patho- 
logie fracture, and submaxillary and cervical metastases are the principal symptoms. 

The history, age, race, presence or absence of metastases, and many other diagnostic 
factors are usually not adequate. Therefore, roentgenologic examination and biopsy should 
always be done. 

The need of surgical treatment of a jaw tumor can be determined in various ways, 
but its histologic nature and duration, the presence of infection, and its diagnosis as to 
being a primary, metastatic, or propagated tumor should be known, as well as the extent 
of any regional or distant metastases. Special consideration should also be given to the 
patient’s age and general condition. 

Regarding treatment, jaw tumors are divided into the benign and the malignant. 
In case of malignancy, one should determine whether the tumor is primary or secondary 


and if there are regional or distant metastases. 
2. g. & 


Early Treatment of Cleft Lip and Cleft Palate. W. G. Holdsworth. Brit. M. J. 1: 304, 
1954, 


In treating single cleft of the lip, there are two methods of approach. The first is 
simply to pare the cleft edges at the primary operation, joining the lip in layers with minimal 
tension so as to spare the maxillary arches from pressure where the cleft is complete. This 
postulates the necessity for scar excision in all layers at a later date when the construction 
of a lip of normal shape will be facilitated by the growth which has taken place in the 
interim. The second method is to attempt at the onset to make the lip and nose perfect. 
In the minute lip of the infant, this is not easy, and any mistakes will be magnified by growth. 
However, the scar obtained early in life, even when the gap is wide, can be less noticeable 
than any made subsequently. 

The primary reason for operating on the cleft palate is to permit normal speech. The 
aim is to produce a palate which is long enough to be able to meet the posterior wall of the 
pharynx when in the elevated position and sufficiently mobile to achieve this with rapidity. 

T. J. GC, 
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Some Laryngotracheal Complications Associated With Endotracheal Anesthesia. M., Fein. 
messer, L. Aladjemoff, and M. 8S, Chayen. Arch. Otolaryng. 59: 555, May, 1954. 


Five cases of subglottic membrane following endotracheal anesthesia are reported. The 
potential causes are mechanical trauma of introducing the tube, the use of heavy and un- 
suitable laryngoscopes, and the length of time the tube is left in place. 

Attention is drawn particularly to the occurrence of this complication in children and 


women, 
Ta: 0. 


Investigations of Surgical Extractions for Prosthesis. K. K. Koivumaa. Finska Tandl, 
Forhandl. 50: 10, March, 1954. 


The healing of an ordinary extraction wound proceeds slowly and many factors can 
prevent healing. 

When searching for causes of alveolar ridge changes after the surgical extraction, the 
following facts have been taken into consideration: (1) the general condition of the patient, 
(2) the presence of periodontal disease, (3) the amount of alveolar process removed, and 
(4) the mechanical irritation from the use of a prosthesis. When immediate prosthesis is 
inserted, it should be inspected frequently so that mechanical irritation factors can be re- 
moved. This will prevent resorption of the alveolar ridge and formation of a flabby ridge. 

T.'3. ©. 


DISEASES OF THE MANDIBULAR JOINT 


X-ray Examination of the Mandibular Condyle. G. Beal, Commissionnat and Yardin. 
Rev. stomatol. 55: 821, 1954, 


A transorbital method is described for x-ray examination of the mandibular condyle. 
The film is taken with the mouth open so as to avoid superimposition of other bony struc- 
tures. That method shows the condyle in a frontal plane with definite outline, and the 
articular interspace is visualized. It may be found useful when making an arthrography 
as described by Norgaard. The method proved to be of special value in cases of fractures 
of the condyle, temporo-mandibular arthrosis, ankylosis, and for the study of pathology 
and anomalies of the condylar head. The paper contains x-rays which prove the value 


of the method. 
J. L. 


Temporomandibular Joint Disease. R. G. Gerry and R. L. Rowan. Arch. Surg. 69: 635, 
November, 1954. 


The commonest traumatic problem of the temporomandibular joint is undisplaced 
fracture of the condylar neck. This condition is treated by immobilization of the mandible 
with the teeth in occlusion. Fracture-dislocation is a much more serious problem, often 
requiring condylectomy. 

In the management of fracture-dislocation, three courses of treatment are available: 

1. To treat it as an undisplaced condylar fracture and allow the proximal fragment 

to heal in whatever position it may be, with the teeth of the mandible immobilized 
in occlusion to the maxillary dentition. 

2. To immobilize the mandible in the customary manner and surgically reduce the 

displaced condyle. 

3. To perform early condylectomy on much the same basis as the removal of the 

head of the radius in fractures of the elbow joint. 

Each of these procedures has its adherents and probably all three are indicated at 


various times. 
Ts. ©. 
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Editorial 


A Symposium on Bone Cysts 


HE JourNnau intends to publish, from time to time, symposia on various 
1 subjeets in order to pool the available knowledge and get a consensus of 
opinion on elinieal findings, x-ray investigation, pathologic studies, and the 
best types of treatment for various diseases. In this issue we are presenting 
a symposium on solitary bone cysts of the mandible. 

These cysts have been of great interest to the oral pathologist, as well as 
the oral surgeon. First of all, they are quite rare. Dr. Pindborg of Copen- 
hagen, whom I have asked to contribute a paper on the subject, wrote that 
he had seen but very few cases and that this field is the only one where his 
material fell short. He thought that he was not qualified to participate in 
this diseussion with authority. This fact, which is shared by most writers on 
the subject, however, is exactly the reason why a symposium on this subject 
is valuable. It gives an opportunity for everyone to present his cases and the 
total information should then be adequate to analyze the findings and determine 
factors important for diagnosis and treatment. 

The selection of the subject for this symposium was precipitated by a 
paper submitted for publication by Dr. John G. Whinery of Amarillo, Texas, 
who attacked the correctness of the present terminology—eztravasation, trau- 
matic or hemorrhagic eyst—and who believes that the theory of the pathogenesis 
implied by these terms is inadequate to explain the development, progress, and 
persistence of the disease. 

Some of those who had previously written on the subject were therefore 
contacted by your editor. To these authors was sent a copy of Dr. Whinery’s 
paper with an invitation to give their opinion regarding his theories and re- 
affirm their own, if still tenable. Others were asked to supply new case reports 
in order to increase the number of eases available for evaluation of the etiological 
factors, signs and symptoms, x-ray appearance, and result of treatment. 

Excellent papers have been published in the past. The first case was 
deseribed by Luecas' in 1929, and other papers of importance followed. Espe- 
cially should be mentioned those by Schneider,? Blum,* Ivy and Curtis,‘ and 
Olech, Sicher, and Weinmann.’ These are all of interest and are recommended 
for special study. 


899 
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While the authors of the various papers in this symposium speak for 
themselves, the editor draws the following conclusions: 


Terminology.—The newly suggested term progressive bone cavity has 
been rejected by everyone. It has been pointed out that the name cyst has 


been generally accepted not only by oral pathologists, but by general pathologists 
and also by the orthopedic profession. 


__ Characteristics.—The following are criteria enumerated by Rushton,' 
with elaborations by your editor based on the findings by the various contributors 


of this symposium. 

1. A previous definite injury of the affected part of the jaw is contained 
in the history of most cases. To this may be added that this injury may have 
occurred several years before the discovery. The patient generally is first 
seen because expansion of the jaw causes disfigurement or because a perforation 
has caused a swelling or discharge of fluid into the mouth. 

2. The patient is generally young when the injury occurs. Because the 
bone is plastie at this age, the trauma fails to cause a fracture, but it is assumed 
that it causes an intraosseous hemorrhage instead, with a resulting hematoma. 
Whether abnormal conditions of the vascular system—eapillary fragility, avita- 
minosis, abnormal hemorrhag‘e diathesis with increased bleeding and clotting 
time—play a role might be an interesting subject for future investigation. 

3. The common location of these cysts is in the region between the canine 
and the ramus. The latter is often completely involved. Several cysts, how- 
ever, have been reported in the anterior region.* * 7 § 

4. These cysts generally are asymptomatic, although in some instances pain 
has been experienced. This, however, is not a consistent finding and usually 
there is complete lack of it. 

5. The fact that the cyst persists for such a long time and even progresses 
indicates, as was pointed out by several investigators, that the reparative 
processes have been impaired or eliminated. Dr. Blum’s experiences in care- 
fully followed cases seem to indicate that spontaneous healing may be expected 
in some instances. 

6. The roentgen findings are frequently characteristic. Scalloping of the 
cavity between the teeth is one of the characteristic findings which is not seen 
in any other type of cystic lesion. While this sign oceurs principally between 
the premolar and molar roots, it was also present in a traumatic cyst shown 
in Lazansky’s article in a case involving the anterior teeth. 

7. There is an absence of a dissectable cyst sac, and frequently the inferior 
alveolar nerve and vessels are found lying free in the eavity or passing through 
it. 


8. Treatment in the past has been evacuation and irrigation. The use of 
Gelfoam has been suggested to obliterate the cavity, a method which, in your 
editor’s hands, has proved very successful. 

9. The pathogenesis remains somewhat obscured. Pathologie examination 
has been restricted to specimens obtained by curettage and pieces of bone 
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ised in order to open into the cyst. Only because of an incorrect diagnosis, 
idron® has had the opportunity of examining a resected mandible con- 
ining sueh a eyst. His article in this symposium gives a review of the findings 
ul is of great interest, as was the original one. 
10. ‘‘Latent or static cysts,’’ which have been ineluded, deserve further 
stigation. Only a few have been studied by operative exploration or 
hologie examination. Dr. Jacob, in his paper, cites two cases which he 
stigated, and your editor included in this issue a ease of a bone defect 
imulating a so-ealled latent cyst. The operative and pathologie findings are 
liseussed. Further study of additional cases is needed to draw general con- 


sions. 
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Announcement of Second Symposium 


‘‘Replantation, Transplantation, and Surgical Repositioning of Teeth’ 
will be the subject of a symposium to be published early in 1956. Contribu- 
tions will be received up to Oct. 1, 1955, 


b] 


K.H.T. 
Reply to Dr. Ivy’s Note in the June Issue 


HIS is a brief reply to an editorial note by Dr. Robert Ivy which appeared 

in the June, 1955, issue of OraL SurGEry, ORAL MEDICINE, AND ORAL 
ParnoLogy. The 196 eases of ameloblastoma reported by McFarland and Pater- 
son (Dental Cosmos 78: 656-670, July, 1931) and the eleven cases reported by 
Pichler (Arch. klin. Chir. 140: 101, 1926) were reviewed by Robinson in his 
1937 paper and, as such, were included in our series, as stated in our article. 
The sixteen cases reported by Ivy and Curtis (Ann. Surg. 105: 125-134, 1937) 
and the twenty-six cases reported by Kimm and Baranoff (Chinese M. J. 53: 
1-22, 1938) were also ineluded in our series. The complete bibliography is avail- 
able on request, as noted in our article. The bibliography at the end of our 
article does not include all the references used in the statistical study. It was 
limited for the sake of brevity. 

There undoubtedly are more cases in the literature than the 1,036 that were 
used in our study, but we believe that we reviewed all the cases available to us 
in the Washington University Medical Library. Our article was primarily 
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directed at an evaluation of the behavior of this tumor, with particular reference 
to “malignant” ameloblastoma, and therefore did not include a historical dis- 
cussion giving credit to many persons who have helped develop our present con- 
cepts concerning the nomenclature, pathogenesis, and etiology of this tumor. 
Irwin A. Small and Charles A. Waldron. 





Symposium 
Solitary Bone Cysts of the Mandible 


PROGRESSIVE BONE CAVITIES OF THE MANDIBLE 


A Review of the So-called Traumatic Bone Cyst and a Report of 
Three Cases 


Joun G. WuINERY, B.S., M.S., D.D.S., AMARILLO, TEXAS 


HIS article has three purposes. The first is to point out inconsistencies and 
1 tae regarding the use of the terms solitary cyst, traumatic cyst, and 
unicameral cyst. The second is to diseuss the possible etiology of the so-called 
traumatie eyst and to point out the inadequacies of the traumatic-hemorrhagic 
theory of etiology. In view of the shortcomings of this unproved theory of 
etiology, a new name for the lesion is suggested. The third purpose of this article 
is to present three case reports of progressive bone cavities of the mandible 
which have been termed traumatic cysts. They are presented because there exists 
such a paucity of reports in the literature concerning this lesion. 


Terminology 


The term solitary cyst has been used to describe a variety of well-limited, 
radiolucent lesions in the long bones. Lesions described under this heading con- 
tain solid tissue, and some contain fluid. Some are hollow and are lined with 
a small amount of connective tissue; some have practically no lining. These 
latter lesions most elosely resemble the so-called traumatic cyst. The great bulk 
of the long bone ‘‘eysts’’ reported are lesions of dysfibroplasia, originating on 
the metaphyseal side of the epiphyseal line and migrating downshaft as the 
bone grows in length. These lesions are considered active when near the epiphy- 
seal line and latent when nearer the midshaft. During their development and 
growth, they may present the var-ety of appearances described above. They 
have been referred to as ‘‘unicameral cysts,’’! ‘‘solitary cysts,’’? and ‘‘localized 
osteitis fibrosa.’’* 

In the mandible, no such abnormal developmental pattern as that just de- 
scribed has been found. Still, the term solitary cyst has been used to denote 
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Stafne’s bone cavities (latent bone cysts) of the angle* and traumatic cysts 
It is apparent, therefore, that the term solitary bone cyst denotes no particular 
pathologie entity. 

In speaking of this lesion in the extracranial skeleton, the terms solitary 
bone cyst and unicameral bone cyst are used synonymously. Jaffe® expressed 
the opinion that the traumatic cyst of the mandible is ‘‘on the whole’’ the 
counterpart of the solitary or unicameral long bone cyst. While cystic degen- 
eration may occur to a large extent in the fibrodysplastie lesions of bone called 
solitary and unicameral cysts, the existence of a substantial amount of tissue 
within the bone cavity differentiates these lesions from what has been described 
as traumatic cyst. 

Traumatic bone cysts are so called because their exciting etiological agent 
has been thought to be trauma with resultant intramedullary hematoma. (on- 
siderable evidence is at hand to refute this theory of etiology, and this evidence 
and argument will be presented in this article. It becomes apparent that the 
word traumatic can hardly be applied to the cystic lesions as reported by Olech 
and his associates,’ Blum,* and Waldron,® and in the three cases here reported. 

Trauma as an etiological agent in osteoclasia or osteoclastoma has been well 
explained by Geschickter and Copeland.® These lesions, however, are separate 
entities and cannot be confused with the so-called traumatie bone cyst of the 
mandible. 

‘*Traumatic’’ Cyst 

The so-called traumatic bone cyst is a benign lesion, usually manifesting 
itself during the first or second decade. The ‘‘cyst,’’ or bone cavity, has no 
lining, or, at most, there exists only a very thin amount of connective tissue. 
This connective tissue lining is usually three or four cell layers deep and is not 
apparent in the gross specimen. The contents of the space are a variable amount 
of clear or straw-colored liquid and a gas. There is usually very little liquid. 
With the enlargement of the cavity, the adjacent bone cortex becomes thinned 
and the bone may appear ‘‘bulged,’’ or ‘‘swelled.’’ Olech and his associates’ 
do not report this finding, and Thoma” states ‘‘. . . there is no expansion of the 
bone as a rule.’’ However, Blum® noted it, and all three eases reported here 
reveal the ‘‘bulged’’ cortex. These lesions are asymptomatic unless complicated 
by fracture or infection. The adjacent teeth retain their vitality and are not 
displaced by the lesion. 

The terms traumatic cyst and hemorrhagic cyst have been widely used to 
deseribe this lesion. These words denote the particular defect on the basis of 
its theorized etiology. This theory of traumatic hematocyst was first conceived 
by Bétticher and Benecke, according to Blum.* It has received discussion and 
support from many authors, including Pommer," Blum,* and Olech, Sicher, and 
Weinmann,’ and has been widely accepted. Essentially, the theory is that, as 
a result of trauma, an intramedullary hematoma develops within intact cortical 
bony plates. Failure of early organization of this blood clot and subsequent 
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liquefaetion give rise to the cyst. Its expansion is explained by increased intra- 
‘ie pressure resulting from edema due to restricted venous drainage. Several 
other theories of etiology also have been presented to explain the formation of 
these unusual bone eavities. The theories discussed here are: 


C 


1. The theory of traumatic-hemorrhagie cyst. 
2. The theory that bone cysts represent bone tumors which have 
undergone cystic degeneration. 
3. The theory that cysts are a result of faulty calcium metabolism. 
4. The theory of marrow necrosis due to ischemia. 
5. The theory that these cysts are the end result of low-grade 
infection. 
6. The theory of osteoclasis resulting from a disturbed circulation 
not hematoma), caused by trauma creating an unequal balance of 
osteoelasis and repair of bone. 
There is very little evidence to support these theories. The most popular theory, 
that of traumatie intramedullary hematoma, also has its shortcomings. These 
theories of etiology will be discussed in order of their listing. 


Theory of Traumatic-Hemorrhagic Cyst.—The prime objection to this 
theory is the explanation of cyst enlargement on the basis of increased internal 
pressure. Considerable evidence at hand indicates that there is no inerease in 
the internal pressure of these cysts. As Blum® pointed out in 1932, there exists 
no ‘‘distinet bordering bony line’’ in the radiographs of these lesions. This 
radiographie finding has been confirmed many times in the reported cases, and 
is borne out in the eases reported here. Upon exploration of one such cyst (Case 
2), a brisk hemorrhage occurred from one bony-appearing wall. Efforts to 
burnish the bleeding spot, and thus to get hemostasis, resulted in the easy break- 
ing of the fragile bony wall. Further exploration of the bony eavity revealed 
the other bony walls to be similarly fragile and marrow-like in appearance. The 
normal reaction of vital bone to slow-growing benign tumors and eysts is not the 
production of this fragile bone. To the contrary, it is the production of a well- 
limited, dense, bony plate of considerable strength. 

The resorption of bone, by pressure from a growing tumor or cyst, is asso- 
ciated with reorientation and osteogenesis in the immediately adjacent bone. 
The reorientation and osteogenesis are probably a response to stress. The 
failure of reorientation and osteogenesis of the bone adjacent to the traumatic 
cyst is significant. The osteogenic response to stress becomes evident as this 
lesion reaches the cortex (‘‘expansion’’ of the bone) but seems to be lacking in 
the medulla. Perhaps the reason for this is simply that a medullary lesion in 
the body of the mandible, even of considerable size, does not deprive the bone 
of strength and thus osteogenic stresses do not result. 

It seems more likely that the slow-growing tumor or cyst causes a localized 
peripheral stress. The stress causes resorption of bone and, simultaneously, the 
production of bone. This is demonstrated commonly in the periapical dental 
root eyst. In the traumatic cyst, the peripheral osteogenic reaction is present to 
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only a very slight degree or is completely lacking. It appears that there is no 
stress stimulus sufficient to produce the ‘‘bone line’’ and it must follow that pres. 
sure within the cavity is lacking, or is inadequate to produce the osteogenic 
reaction. 

The osteogenic potential of the peripheral bone tissue is normal. This is 
shown and discussed later in this article. Therefore, the absence of the ‘‘)one 
line’? must be due to a lack of stimulus rather than to the inability of the 
peripheral bone tissue to react. 

Blum also pointed out the presence of the periodontal lamina dura within 
the areas involved by the so-called traumatic cyst. This finding has been a 
constant one in the reported cases and in my experience. This finding is not 
consistent with pressure resorption of bone. Proved pressure-causing lesions 
result in the resorption of the lamina dura. 

The scalloped outline of the bony defect is another common finding in the 
traumatic cyst which is inconsistent with the theory of enlargement due to 
pressure. Pressure causes a uniform, more or less spherical cavity within the 
bone. Waldron® notes Thoma’s mention of the scalloped outline ‘‘ between the 
roots of the teeth.’’ This scalloped border is present also on the cyst borders 
not adjacent to teeth. Cases 1 and 2 illustrate this finding. 

Traumatic cysts also differ from known pressure-causing lesions in that 
roots of teeth, extensively involved in the cyst cavity, are neither displaced nor 
devitalized. 

If any increased pressure did exist within these cyst cavities, it would have 
to exist in a gaseous state. It is well established that the l'quid contents do not 
always fill the cavity.” In the three eases reported in this article, there was very 
little fluid within the cavities. It is difficult to conceive of any gas being © ¢- 
cumulated in such a bony cavity and being maintained at an increased pressure. 
It might be possible that the initial fluid contents could be resorbed, leaving a 
gaseous medium under normal or slightly reduced pressure. Since the bony 
framework would prevent a rapid collapse of the cavity, such cavities, when 
opened into, would present the ‘‘empty’’ appearance. The cyst, under these 
conditions, would necessarily be static or decreasing in size. Case 1 refutes 
this argument. It is a case of active cavity development. Roentgenograms ob- 
tained over a period of two and one-half years establish its continued enlarge- 
ment (Figs. 1, 2, 3, and 4). In this case, the cavity, when explored, revealed 
only a little clear fluid and appeared ‘‘empty.’’ There can exist no doubt that 
the cysts enlarge while filled with gas and not with liquid or tissue. 

The incidence of trauma to the jaw and to the angle or lower leg is in in- 
verse relationship to the incidence of traumatic cysts in these areas. This 
inconsistency was mentioned by Jaffe’ and by Blum.’ The latter reported that 
von Haberer suggested that there must be an ‘‘individual peculiarity such as 
of the blood vessel wall or of the coagulation of the blood,’’ along with trauma, 
to cause the lesion. This explanation for the irregular incidence of trauma and 
cysts, by one of the original proponents of the theory in 1920, has not proved 





SYMPOSIUM ON BONE CYSTS 907 


As these cysts primarily affect children and adolescents, a history of 
ima is not difficult to obtain. In fact, careful, detailed questioning of a 
ngster will nearly always bring out an incident of trauma which may have 
ved the affected part. The timing of the traumatic incident and the esti- 
ed duration of the cyst are not always consistent. More often, the trauma 
occurred long after the cyst must have had its start. 


Theory of Cystic Formation From Degeneration of Tumors.—Ceschickter 
| Copeland® state: ‘‘. . . the average solitary bone cyst in the long bones is 
ealed or healing giant cell tumor.’’ They present convincing evidence to 
,port this eonelusion. Such evidence is not present, however, to support this 
wy of etiology for the so-called traumatic cyst or progressive bone cavity of 
mandible. The reports of cases of ‘‘traumatie bone eysts’’ do not include 
finding of any tissue which might tie the lesion to early acute osteitis fibrosa 

r giant-eell tumor. The eases here reported contained no visible tissue which 
‘ight be residual tumor. If these progressive bone cavities of the mandible 
were to have their origin in giant-cell tumors, it is quite reasonable to assume 
that stages of eystie degeneration of these tumors would have been encountered 
and reported. There is not sufficient histologie evidence to consider the traumatic 
cyst of the mandible a sequel to giant-cell tumor. , 

Again, the importance of exact terminology is apparent. While the trau- 

matie eyst eavity of the mandible is a solitary lesion, it does not conform to the 


established etiology of the solitary bone cyst of the long bones. In the first 
place, the histologic evidence is lacking. Second, the jaw lesions are not located 
in a developmental pattern, as are the solitary long bone cysts. 


Theory That Cysts Result From Faulty Calcium Metabolism.—Hyper- 
parathyroidism (von Recklinghausen’s disease of bone) produces areas of osteitis 
fibrosa which appear radiographically similar to traumatic bone cysts. The 
overabundance of parathormone resulting in these lesions causes hypercalcemia 
and increased phosphorus excretion. It is conceivable that cystic degeneration 
of one of these lesions might occur. It is not reasonable, however, to assume 
that the hyperparathyroidism would spontaneously remit or be eured. Yet, 
the reported eases of traumatic cyst consistently report normal blood chemical 
findings. The progressive bone cavities, called traumatic cysts, cannot be con- 
sidered as resulting from abnormal calcium metabolism. There is no evidence, 
in these cases, of abnormal ealcium metabolism. 


Theory of Marrow Necrosis Due to Ischemia.—Some bone cysts have been 
found to contain xanthochromie fluid and liquefied fat. Johnson’ states, ‘‘The 
ones (cavities) containing liquefied fat are usually ischemic in origin and result 
from liquefaction and breakdown of fatty marrow due to inadequate blood sup- 
ply.’? Johnson does not refer specifically in this statement to the so-called 
traumatic eysts of the mandible. In consideration of this as a possible theory 
of etiology, however, it must be pointed out that it cannot reasonably apply to 
the progressive bone cavities of the mandible. The mandibular bone marrow 
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in the first and second decades is not predominantly fatty. The ease of causing 
brisk hemorrhage by manipulation or exploration of the cavity walls indicates 
the blood supply to be excellent and a prolonged ischemia quite improbable. 


Theory That These Cysts Are the End Result of Low-Grade Infection. — 
There is no evidence to support this theory. Inflammatory cells are not found 
in the tissue adjacent to the bone cavity. None of the case reports reviewed 
showed any evidence of either specific or nonspecific infection. 


Theory of Osteoclasis Resulting From a Disturbed Circulation (not 
Hematoma) Caused by Trauma.—The lesion caused by this chain of events is 
a peripheral one. It is not the same entity as the traumatic cyst. It is called 
an osteoclastoma and is explained in detail by Geschickter and Copeland.® 


Discussion 


It is apparent that the etiology of the so-called traumatic cyst is unknown. 
The traumatic-hemorrhagic theory, along with the others just discussed, fails 
to explain adequately the origin and development of these cystic lesions. It 
would seem wise, in view of this fact, to discontinue the use of the term trau- 
matic cyst. While it is true that the term and the hypothesized etiology have 
been widely accepted and are presently very popular, the theory is unproved 
and inconsistent with the clinical findings. Even supporters of the trauma- 
hematoma theory acknowledge the incompleteness of the explanation.’ It 
would seem more logical to name the lesion on the basis of its well-established 
characteristics than for an unproved theory pathogenesis. 

The term progressive bone cavity is suggested for the following reasons: 
First, the word cavity is used in place of cyst. Cavity means a hollow place ;* 
cyst denotes a closed sae with a definite wall containing fluid or semifluid mat- 
ter.» 14 The lesion under discussion neither has a saclike, definite wall nor 
does it necessarily contain fluid. It is a hollow place within the bone and, there- 
fore, a cavity. 

The term progressive is used to indicate the fact that these lesions do in- 
crease in size. Case 1 attests to this fact, as do the thinned, ‘‘bulged,’’ bony 
cortical plates so commonly found in the larger lesions. The term progressive 
also is used to distinguish this lesion from the static bone cavity described by 
Stafne.'> These oval cavities in the mandibular angle, below the inferior alveolar 
canal, have been called latent bone cysts (Figs. 17 and 18). Rushton‘ regards 
these angle cavities or latent bone cysts as ‘‘constricted remains of solitary bone 
eysts.’’ This seems to be a reasonable assumption. 


Discussion of the Possible Cause of Progressive Bone Cavities 


The cavitation of the mandibular bone marrow and resorption of the cortical 
plates is apparently the result of a tunneling type of resorption.’ Exactly 
what causes this bone resorption is uncertain. Vascular changes are probably 
related to the cause. In support of this are the cases reported by Blum® and 
Olech and associates,’ as well as Case 1 reported in this article. Olech and 
Blum reported extremely wide, engorged blood vessels in the walls of their 
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examined eavities, and consistently dilated capillaries were observed in Case 1. 
Whether this is the cause of the cavitation or the result of the cavity is not 
cnown. Changes in blood vessel caliber depend on the state of the tissues: 
‘ter exchange, functional activity, and nervous and hormonal activity. In 
resorption of bone, it is thought that the organic matrix is removed by pro- 
colysis. The ealeium salts thus liberated are carried away by macrophages and 
tissue fluids.2%° The process of proteolysis may liberate vasodilating chemical 
stanees (chemotaxins) and thus cause the increased blood vessel size. 
Bone, it is commonly assumed, is resorbed by the action of osteoclasts. 
einmann and Sicher*’ state, ‘‘The conditions which lead to the differentiation 
osteoclasts are still under discussion.’’ The three possible causes of this 
ifferentiation are inereased pressure in the tissue adjacent to bone, aging of 
osteocytes, and chemical changes in the blood and lymph. Whatever the 
‘ause or combination of causes may be, there is in the progressive bone cavity 
iraumatie eyst) a reversible, localized process of bone destruction. That it is 
reversible is established by the consistency of prompt healing upon surgical 
entry of the eavity. This reversibility following surgical entry, with possible 
decompression, indicates that pressure may be the cause of the osteoclasis. 
Evidence that pressure exists, however, is lacking. 

The finding of only a single lesion has been consistent in the case reports. 
Radiographs of Case 1 did indicate a possible early contralateral lesion (Figs. 
4,5, and 6). Later films, however, proved no definite cavity to have developed 
(Fig. 7). Possibly the process aborted, or possibly early radiographs were mis- 
leading. Evidence of a generalized condition relating to the lesion is lacking. 
Repeated examinations of the serum for any change known to be associated with 
bone resorption have been fruitless. 

The phenomenon of bone cavitation is similar to the resorption of bone in 
modeling resorption. An ungoverned modeling resorption occurring within 
the bone marrow is actually what occurs. The force behind this internal model- 
ing resorption might be a localized congenital potential for resorption. Such 
a hamartoma-like potential, of course, is a matter of conjecture. Jaffe,® in 
1953, stated, ‘‘It is much more likely that these cysts represent the consequence 
of an aberration in the development and growth of the local osseous tissue.’’ 
This local osseous tissue, however, does have the normal potential for healing. 
Evidence of this reactive ability is the consistently prompt osteogenesis which 
occurs even after simple surgical entry of the cavity. 

The true answer to the question of origin and development of the progres- 
sive bone cyst probably will be found through the accumulation of more evi- 
dence. This evidence will accumulate by accurate case reporting and thorough 
studies of the tissue found in and adjacent to the cavity. Basic studies on the 
exact mechanism of the differentiation of osteoclasts and initiation of osteoclasis 
may finally resolve the question. 

Until such time as the etiology of the progressive bone cavity can be defi- 
nitely established, it would seem wise to recognize the fact that its etiology is 
unknown. This being the case, the use of the term traumatic cyst should be 
discontinued. 
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Case Reports 
Case 1.—S. H., a 7-year-old white girl, was referred by her orthodontist on Fe}), 
19, 1949. Routine cephalometric radiographic examination had revealed an osseous defect 
in the right mandible. The defect extended from below the first molar back to the ramus, 
and inferiorly to thin and ‘‘bulge’’ the cortical plate. The periphery was somewhat 


indistinct, The lesion was asymptomatic. 


Fig. 1. Fig. 


Fig. 1.—Case November, 1946. 


Fig. 3.—Case 
Fig. 4.—Case 


February, 1948. 
February, 1949. 


1. 

Fig. 2.—Case 1. May, 1947. 
ye 
2. 


This child was one of several hundred under study by the Iowa Facial Growth Study 
group. True lateral and anteroposterior cephalometric radiographs had been made every 
six months since 1946. In reviewing these films, it was apparent that the lesion existed 
when the child was first examined and that the lesion had steadily enlarged during the 
past two and one-half years (Figs. 1, 2, 3, and 4). 

There was no history of trauma to the jaw or face. The past medical history was 
negative, with the exception of measles. Family history indicated no similar or related 
jaw or bone troubles. 

Examination revealed a slight facial asymmetry caused by enlargement of the posterior 
portion of the right mandibular body. A firm, smooth swelling was palpable in the right 
lower vestibule extending posteriorly from the second bicuspid region. The teeth in this 
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ea were normal in appearance and vitality. The oral mucosa was normal, Roentgenograms 
the left mandible showed a slight radiolucency with thinning and bowing of the inferior 


rtieal plate. This area was considered to be a possible bone cavity defect. 


Fig. 5.—Case 1. February, 1950. 
Fig. 6.—Case 1. February, 1951. 
Fig. 7.—Case 1. February, 1954. 


Examination of serum calcium, phosphorus, and alkaline phosphatase and a twenty- 
four-hour urine specimen for calcium proved within normal limits. Physical examination 
by a pediatrician revealed no other abnormalities or disease. 
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An exploratory operation was done on March 11, 1949, under endotracheal general 
anesthesia. The mucoperiosteum was incised and reflected so as to expose the posterior 
lateral surface of the right alveolus and mandible. The bone overlying the defect was 
quite widely removed. A cavity, without tissue content, was entered. A small amount of 
clear fluid and fresh blood was removed from the cavity by suction. This revealed an 
empty cavity from which no lining could be dissected. The excised bone was submitted for 
histopathologic examination. A lubricated iodoform gauze dressing was placed over the 
opening of the wound and, to some degree, into the wound. After repeated irrigations and 
dressings, the cavity filled with granulation tissue and healed asymptomatically. 

Roentgenograms obtained subsequently revealed complete bony healing of the bone 
cavity in the right mandible and no change in the left side (Fig. 7). 

The pathologist* reported: ‘‘The tissue sections show a rather delicate, moderately 
cellular, and nonfatty marrow supplied with dilated capillaries. There is no indication of 
extravasated blood anywhere. Irregular distribution of osteoclastic activity is counter- 
balanced in other areas by bone formation. There is no obvious indication of inflammatory 
reaction. ’’ 

Case 2.—G. F., a 12-year-old white boy, was referred by his orthodontist on Jan. 
29, 1951, because of an asymptomatic lesion of the left mandibular cuspid area which had 
been discovered by routine x-ray examination (Fig. 8). The well-limited lesion was generally 


r= 


Fig. 8. Fig. 9. 


Fig. 8.—Case 


2. January, 1951. 
Fig. 9.—Case 2. J 


anuary, 1951. 

spherical and was scalloped in its outline. It extended from the left first bicuspid to the 
right lateral incisor area and thinned the inferior cortical plate (Figs. 9, 10, and 11). A 
very slight labial bulge could be palpated, All teeth were tested and found to be within 
the limits of normal vitality. The mucosa overlying the lesion was normal in appearance, 
as was that of the entire mouth. 

Four or five years previously, the lower right central incisor had been chipped by 4 
blow. The crown of this tooth had been capped and had since beén asymptomatic. This 
boy had been under orthodontic treatment for the previous three years. 

The past medical history was negative, with the exception of many years of sinus 
trouble and a mastoidectomy done about eight years previously. This boy was on the track 
team as a runner and appeared to be in excellent health. 

His white blood count was 9,500 and the red blood count was 4.6 million. The bleeding 
and coagulation times were normal. 


*Dr, A, K, Fisher, of the State University of Iowa Hospital, reviewed the slides. 
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On Jan. 31, 1951, under general anesthesia, the lesion was explored. A semilunar 
ision was made through the mucoperiosteum of the left mandibular alveolus, from the 
jline to the first molar area. This tissue was then reflected to expose the bone, which 
peared normal. A circle of bone, about 2 em. in diameter, was removed with chisels. 
urate suction prevented any visible amount of blood from entering the cavity. The 
vity appeared to be empty. No lining could be seen. Exploration with curettes failed 
raise a lining membrane, but did cause three areas of brisk hemorrhage, Burnishing of 
wax into these areas of hemorrhage failed te stop the bleeding. The pressure of 


ne 


. instrument in the burnishing effort caused a crushing fracture of the fragile bony wall. 
e pressure was not excessive. The bone was marrowlike in its strength. Gelfoam with 
rombin was placed in the cavity, and the wound edges were sutured. Healing was 


ym plicated. 


Fig. 10. Fig. 11. 


Fig. 10.—Case 2. January, 1951. 
Fig. 11.—Case 2. January, 1951. 
Fig. 12.—Case 2. April, 1952. 
Fig. 13.—Case 2. April, 1952. 


Roentgenograms taken six months postoperatively showed bone to be filling in the 
cavity. The adjacent teeth again were tested and proved to be within the limits of normal 
vitality. In April of 1952, x-ray examination revealed complete, apparently normal, bony 
healing (Figs. 12 and 13). 

The bony specimen was examined and reported as normal, mature, lamellated bone. 

Case 3.—M. B., a 12-year-old white school girl, was referred by her local dentist, who 


noted, in roentgenograms, a cystlike lesion of the right mandible. The roentgenograms were 
taken preliminary to orthodontic treatment. 
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Fig. 14.—Case 3. July, 


Fig. 15. 


Fig. 16. 


Fig. 15.—Case 3. July, 1951. 
Fig. 16.—Case 3. November, 1951. 
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The lesion was asymptomatic and no history of trauma, infection, etc. could be related 

The radiographs revealed an irregular radiolucent area with a fairly indefinite outline 
e region of the second bicuspid and first and second molars (Figs. 14 and 15). The 
was essentially in the alveolus, but extended down into the body of the mandible. The 


tal lamina dura appeared intact. 

Past medical history and family history were negative. 

This child was well developed and alert, and appeared healthy. No facial asymmetry 
discernible. All teeth were normally present for her age. There were no cavities or 
vs. All teeth tested vital within normal range. The gingiva appeared normal, A slight 
irgement to the buccal of the right mandibular body could be palpated. One or two non- 
r, enlarged right submaxillary lymph nodes were present. 

The blood calcium level was 11 mg. per cent. The phosphorus level was 2.4 mg. per 

while the alkaline phosphatase measured 12 Bodansky units. 


Fig. 17. 


Fig. 18. 


Fig. 17.—Static bone cavities (latent bone cysts). 
Fig. 18.—Static bone cavities (latent bone cysts). 


On July 23, 1951, the mucoperiosteal tissues were incised and reflected so as to expose 
the lateral surface of the alveolus and mandible. The bone over the lesion appeared bulged 
and bluish. It was very thin and was removed with ronguers. Local anesthesia with vaso- 
constriction, along with accurate suction, prevented contamination of the cavity with blood. 
Under direct, clear vision, the cavity was entered and found to contain no fluid. No lining 
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membrane was discernible. Several tooth roots were extensively exposed by the cyst and 
projected into the cavity. They were not displaced. In the floor of the cavity lay the inferior 
alveolar sheath and its contents. This tissue appeared normal. Brisk hemorrhage followed 
slight manipulation of this vascular bundle. The wound was closed with interrupted sutures 
and the patient was placed on Aureomycin for four days. The bone specimen was sent to 
the pathologist. 

Healing was asymptomatic. The teeth were tested for vitality on Nov. 14, 1951, and 
were found normal. On this date, x-ray pictures revealed bony obliteration of the cavity 
(Fig. 16). The teeth were tested again and found to be vital within normal limits. 

The pathologist’s report stated simply that the specimen was normal, mature, lamellated 
bone. 

Summary 


1. The terms solitary cyst, unicameral cyst, traumatic cyst, and hemorrhagic 
cyst are discussed. Inconsistencies and limitations to the use of these terms 
were noted. 

2. The traumatic-hemorrhagie theory of etiology for the progressive bone 
cavity is discussed in detail. Objections to this theory and to the several other 
theories of etiology are presented. 

3. The term progressive bone cavity is suggested to replace the term trau- 
matic bone cyst. The reasons for applying this new term are presented. 

4. Observations regarding the possible causes of the progressive bone cavities 
were presented. 

5. Three cases of progressive bone cavities of the mandible are reported. 
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AN ADDITIONAL REPORT ON TRAUMATIC BONE CYSTS 


Also a Discussion of Dr. John G. Whinery’s Paper, ‘‘ Progressive 
Bone Cavities of the Mandible’’ 


THEopor Bum, D.D.S., M.D., New York, N. Y. 


(| IS impossible for me to improve on the theory of traumatic bone cysts as 
| developed quite some years ago by authorities on the subject and as given 
in my paper, Unusual Bone Cavities in the Mandible: A Report of Three Cases 
of Traumatic Bone Cysts... Therefore, I shall present this part of the paper, 
with its aeeompanying illustrations, and I hope that it will answer the pur- 


pose, 

“The findings at operation confirmed the supposition, based on the 
roentgen-ray pictures, that we are not dealing with any kind of dental cyst, 
but with a different type, namely, a so-called bone cyst, the particular variety 
of which had to be determined by the histopathologic examination. Bone cyst 
is a term generally accepted for certain cystic enlargements of the long bones, 
in which no epithelial lining is present. They are usually the result of degen- 
eration and softening of real central neoplasms or of an intermedullary 
hemorrhage occurring in them or, more frequently, secondarily in an osteitis 
fibrosa. Some authors suppose that an inflammatory hemorrhage exists. Boet- 
ticher? and Beneke® were the first to conceive of a traumatic hematomcyst 
developing in a previously healthy bone. This theory was followed by a long 
diseussion until Hans v. Haberer* clinically, and chiefly Pommer* through his- 
topathologie examinations, confirmed the existence and mechanism of the 
traumatie bone eyst. Certainly such a diagnosis is only possible after the 
most thorough examination and after the elimination of other more usual 
causes. Although in our eases, macroscopically, no soft tissue lining could be 
found at all, the removed bony pieces were prepared and examined. (The 
pathologie report and discussion was written by A. Furedi, who is in charge 
of my medieal laboratory. ) 

‘Unfortunately, the specimen of the first case could not be examined. 
Macroseopically, some of the fragments were showing a periosteal covering, 
and the inner surfaces seemed to be bare. The larger pieces showed small 
sinus formations. Such a sinus formation is illustrated in [Fig. 1], which 
was taken from a fragment of the removed buccal plate. The bony plate is 
thinned out and two markedly enlarged marrow spaces can be observed within 


Read before the April 25, 1955, monthly conference of the New York Institute of Clinical 
Oral Pathology. 
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the lamellar structure. The outer surface is covered by periosteum and some 
muscle tissue. Even under low power, one notices that the surface toward 
the lumen is covered by a thin layer which reaches from one prominence of 
the bone to the other in archlike formation. High magnification [Fig. 2] 
of this layer reveals that its chief constituents are blood vessels engorged 
with red blood corpuscles and serum. The vessels are embedded in a very 
loose meshwork of connective tissue fibers and cells in which, near the mark- 
edly distended vessels, red blood corpuscles are seen. The thickness of this 
lining membrane varies in different parts, in some areas only a very thin 
somewhat homogeneous endosteum-like membrane being visible. The fibers 
toward the lumen are more densely packed together, and attached to them as 
the innermost layer, a compressed mass of dissolved red blood corpuscles is 
distinguishable. In all of the different sections, the innermost layer was al- 
ways a mass of more or less changed blood; in some areas, organized, in oth- 
ers a homogeneous hyaline mass with some cell debris or masses of blood 


pigment. 

‘‘These findings prove that the duration of the process must have been 
long; but, in addition to this changed blood, quite fresh blood was also pres- 
ent; namely, as mentioned before, as an extravasation in the lining membrane, 
and also in the marrow spaces near the vessels and within the cyst lumen. 
[Fig. 3] also shows this lining membrane, but with the underlying bone— 
the separation is an artefact. The bony edge is irregular, areas of lacunar 
absorption are present and therefore the corresponding covering membrane 
shows osteoclasts. This picture reveals that, under certain circumstances, the 
membrane produces osteoclasts (which are always to be found only where 
there are capillaries, proving their origin) for bony destruction. Just the 
opposite function of the membrane ean be noticed in [Fig. 4], where the 
bony surface is covered by a regularly arranged layer of osteoblasts and a 
layer of newly deposited bone. 

‘*Besides this osteoblastic bone rebuilding, which we must look on as a 
tendency of natural repair, another type of new bone formation is present; 
i.e., the lining membrane itself changes into bone. [Fig. 5.] The location and 
structure of this new bone is peculiar; it is best characterized by Pommer® 
as straehniger knochenbelag. It is formed where pressure and pulling affect 
the membrane simultaneously. As these outside influences are not constant, 
neither is this bone a permanent product. [Fig. 6] shows the beginning osteo- 
clastic destruction of the old and of this new bone. This formation and de- 
struction of bone in the same or neighboring areas is also noticeable in the 
few marrow spaces of our specimens. Some of them are very markedly en- 
larged by a very active osteoclastic bone resorption, as seen in [Fig. 7]. 
Other spaces show new bone apposition by osteoblasts or both processes, as 
in [Fig. 8], where, in addition to the regular layer of osteoblasts, some osteo- 
clasts are also present. Very important is the fact that the marrow itself, as 
these pictures prove, is in fairly normal condition. It does not show the 
marked fibrous character as in osteitis fibrosa. The fact that, in some areas, 
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1.—Buccal plate showing sinus formation. 
. 2.—Lining membrane (high power). 
. 3.—Osteoclastic absorption. 
. 4.—New bone formation by osteoblasts. 
. 5—New bone formation, “Strihniger knochenbelag.” 
. 6.—Osteoclasts absorbing new bone. 
(From Blum; J. Am. Dent. A., February, 
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it is slightly changed, i.e., somewhat more cellular, fibrous or edematous, finds 
its explanation in the local pathologie condition, which we will discuss later, 
The bone shows in some areas certain atrophic changes, but nothing atypical, 
nor does it show softening. The periosteal surface is either in an indifferent 
stage or shows osteoclastic resorption [Fig. 9]. The canals contain vessels 
dilated by red blood corpuscles, serum or a hyaline mass, which is also a dis- 
tinct sign of stagnation. [Fig. 10.] 

‘“‘Tf we correlate the histologic data gained by the examination, we come 
to the conclusion that there is no neoplastic process or osteitis fibrosa present, 
but that the changes are quite similar to what Pommer found in the ease of 
von Haberer’s‘ traumatic hematomeyst in a long bone (humerus). The 
process is an intermedullary hemorrhage due to some trauma. Haberer* men- 
tions that in addition to the traumatic influence, some individual peculiarity 
such as of the blood vessel wall or of the coagulation of the blood, has to play 
a part because there is a marked inconsistency in the frequency of traumatic 
injuries of the bones and the rarity of such cyst formation. 

‘‘On the other hand, trauma usually results in fracture. For the forma- 
tion of the traumatic cyst, it is absolutely necessary that the trauma leave 
the bone ‘shaft intact; there must not be any communication between the 
hemorrhagic area and the surrounding soft tissues. This fact accounts for 
the negative results of Lexer’s® animal experiments. He destroyed the sub- 
stantia spongiosa, causing a marked intraosseous hemorrhage, but it healed 
without any cystic formation. In the ease of closed intraosseous hemor- 
rhage, the increase of local pressure interferes with the lymphatic circulation 
and that of the veins within the marrow. Consequently, the serous transuda- 
tion increases in the region of the cyst on account of lack of resorption. 

‘‘Thus, in combination with the pressure of the hemorrhage itself, that 
of the transudate is responsible for the regional circulatory disturbanee. The 
first sign of this is local edema: all the vessels become enlarged and engorged, 
the marrow edematous. Pommer’® ealls it Schleimmark. On the other hand, 
the hemorrhage itself acts as a foreign body and with the irritation of the 
increased pressure arises a condition called phlegmasie by Pommer.® This is 
a local edema with reactive inflammatory irritation of the tissues. This ac- 
counts for the more cellular and fibrous character of the marrow in some 
areas and for the encapsulation of the hemorrhage itself. The enlargement 
of the cystic area is kept up by the continuous pressure of the transudate and 
also by diapedesis and by rhexis (free red corpuscles in the tissues and 
slightly changed blood in the lumen). 

‘‘On the other hand, the pressure irritates the marrow, resulting in the 
production of osteoclasts and the destruction of the bone, not only around 
the edge of the lumen, but also in the neighboring marrow spaces. Certainly, 
whenever the separating walls become sufficiently thinned out, new areas 
join the original lumen. At the time of fusion, the pressure temporarily de- 
creases, and Nature immediately begins its repair, osteoblasts are produced 
and new bony layers deposited. Thus, destruction and reformation follow 




















Fig. 11. 


7.—Osteoclasts within marrow space. 

8.—Osteoblasts and osteoclasts in marrow. space. 

9.—Lacunar absorption at periosteum. 

10.—Engorged vessels in canal. 

11.—Small cyst formation. 
(From Blum: 


J. Am. Dent. A., February, 1932.) 
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Fig. 12, A and B.—(For legend, see opposite page.) 
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‘+h other, but as the former is more extensive than the latter, the result 
will be that of a slow but distinct cystic enlargement. A characteristic sign 
‘ the pressure—more so of pressure made by fluid—are the sinus formations 
the arehlike arrangements of the limiting membrane. In some areas, 
eysts appear quite round through the newly formed strahnenknochen. 
v. 11.] Pommer’s explanation and findings correspond absolutely with 
s. and we are therefore dealing no doubt with a traumatic hematoma of 


type found in the long bones.’’ 


i 


Discussion 
The title of my old paper mentions ‘‘bone eavities,’’ so-called before a 
udy of the literature disclosed the work of investigators who termed them 


st 


traumatic bone cysts (not traumatic cysts), a term used in general bone pa- 
thology. The mandible being part of the skeleton, a new term is not indicated. 

In my opinion, the term progressive bone cavities is not acceptable, because 
my experience shows bone regeneration in each case kent under my super- 


vision without any type of intervention. 


C1. 


. 12.—Case 1. Traumatic bone cyst. AJ, July 7, 1942; A2, Jan. 3, 1955; Bi ane 


B2, July 7, 
1942; B38, B4, and B5, Jan. 3, 1955; C1, July 7, 1942; C2, Jan. 3, 1955. 


Illustrative Cases 


Case 1—R. K., male, aged 19 years (1942). When roentgenograms of the spine 
were taken, a lesion in the mandible was discovered. The spine was injured during gym- 
nastic exercises. Could the mandible have been injured at the same time? (Fig. 12.) 

Case 2.—T. S., male, aged 20 years (1942). During examination, the patient’s dentist 
discovered a large radiolucent shadow on the roentgenogram (Fig. 13). 

Case 3.—F. B. H., male, aged 17 years (1944). The presence of a cyst was known 
for some years (Fig. 14). 
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Fig. 13, A and B.—(For legend, see opposite page.) 





SYMPOSIUM ON BONE CYSTS 


C1. C2. 


Fig. 13.—Case 2. Traumatic bone cyst. AJ, Feb. 4, 1942; A2, Dec. 29, 1954; Bi, B2, and B3, 
Feb. 4, 1942; BS, BS, and B6, Dec. 29, 1954; C1, Feb. 4, 1942; C2, Dec. 29, 1954. 
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Cl. C2. 


1, 1944; A2, Dec. 30, 1954; Bi, B2, and B3, 
Aug. 1, 1944; B4, B5, and B6, Dec. 30, 1954; C1, Aug. 1 1944; C2, Dec. 30, 1954. 


Fig. 14.—Case 3. Traumatic- bone cyst. Ai, Aug. 
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Bi. Be. 
): A2, Dec. 16, 1954; Bi, Jan. 27, 1950; 


Fig. 16.—Case 5. Traumatic bone cyst. Al, Jan. 
B2, Dec. 


, 


\ 
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Case 4.—J. H., female, aged 12 years (1946). Eleven years previously, the patient 
as hit by a trolley car and thrown against the sidewalk. A lesion was found during 
itine examination (Fig. 15). 

Case 5.—J. S., male, aged 16 years (1950). Knew about the lesion for a number of 
ars (Fig. 16). 

Case 6.—P. F., male, aged 14 years (Sepv. 2; 1954). The lesion was discovered three 
onths ago, during dental examination (Fig. 17). This patient is being kept under 
servation and, although only three months have passed and the extraoral films do not 

show evidence of regeneration, the intraoral and occlusal films give the impression of some 


valing. 

All physical and laboratory findings in the preceding cases were nega- 
tive. 

The term used should be bone cyst and not cyst. I object to cavity or to 
any change of the old nomenclature until the etiology is definitely proved. 
The definition’ of bone cyst is: ‘‘A tumor distending and thinning bone, filled 
with serum or bloody fluid.’’ 

The so-called ‘‘latent or static bone cysts’’ have been found in cases 
known to me to be eosinophilic granulomas and had been described by Jaffe 
and Lichtenstein.*® 

All traumatic bone cysts have a soft tissue lining. Only recently, a case 
was so diagnosed clinically (Fig. 18). However, the specimen submitted 
to the New York Institute of Clinical Oral Pathology showed the soft tissue 
lining covered with epithelium. This demonstrates the importance of micro- 
scopic examinations. I must add at this time that the oral pathologist is 
best qualified for the study of such, and similar, tissues, assisted by the in- 
formation received from the clinician. 

A few additional points have to be explained now. Microscopic sections 
reveal osteoblasts and osteoclasts at work, depending on increase or decrease 
of pressure, resulting in new bone formation or loss of this structure. Pres- 
sure causes the formation of a nasopalatine cyst, but the outline is not al- 
ways ‘‘uniform, more or less spherical’’ within the bone; neither is the bony 
circumference evenly heavy and densely ealeified. In fact, a heart-shaped 
circumference is often pathognomonic. A scalloped outline depends on the 
density of the bone attacked; ameloblastoma, radicular and follicular cysts, 
especially in the region of the mandibular angle, ete., are examples. The 
periodontal lamella is denser than the alveolus between the roots; therefore, 
the lamella persists. Perhaps, in the cases at our disposal, regeneration has 
taken place due to changes in pressure. In nasopalatine cysts, the intact 
periodontal lamella is an important point for differential diagnosis and I 
have never seen an apex or root exposed, in spite of the proximity of the 
cyst membrane. 

Teeth are not permanently devitalized by pressure as shown in radicular 
cysts, even if they are displaced, all of which is due to the slow growth of the 
cyst. Trauma directed against the tooth does devitalize it more easily. Even 
in areas of malignant tumors, teeth do not necessarily become devitalized, al- 
though they may lose sensation. 
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(Fig. 17, B on opposite page.) 


Cl. C2. 


Fig. 17.—Case 6. Traumatic bone cyst. Al, Sept. 2, 1954; A2, Dec. 23, 1954; Bi, B2, and B3, 
Sept. 2, “1954; B4, Bs, and Bé, Dec. 53, 1954: C1, Sept. 2, 1954; C2, Dec. $3, 1954. 





Fig. 17, B.—(For legend, see opposite 
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An exact study of the amount of fluid present could be made only by 
aspiration of the closed cavity. Such a study, as well as of fluid or absence of 
fluid in radicular cysts, might be very interesting. Is there no pressure within 
those cysts either? At times no fluid at all is found in them. 


Bi. Be. 
Fig. 18.—A, The radiolucent area is irregular in outline. Its bony boundaries are unevenly 
calcified, which makes them similar to nasopalatine cysts and cysts at the symphysis of the 
mandible which have been found to be lined by ciliated epithelium. 
The roentgenograms submitted by Dr. Whinery do not permit any con- 
clusions. Extraoral, intraoral, and occlusal films are absolutely necessary 
for definite diagnoses, as proved by the illustrations in this text. 
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Sinee the first ease came under my care in 1928, it always seemed to me 
hat there could be or must be some relation between osteitis fibrosa, giant- 
ell tumor, and traumatic bone cyst. I communicated with a number of 
ithorities in an attempt to get some information; in fact, the New York In- 
titute of Clinieal Oral Pathology offered to support such a study or investi- 
ition, but without suecess. Only recently my attention was called by Dr. 

?aul Klemperer* to an article by Cristeller® entitled Referat Ueber Die 
)steodystrophia Fibrosa. In this report, such a theory is mentioned by differ- 
ut authors and now two of my cases lend themselves to this assumption. 


Case 7.—G. C., male, 11 years old (1944). The patient had no complaint; the lesion 
vas accidentally diseovered during routine x-ray examination. There was slight enlarge- 
ent of the right side of the face. The patient started boxing at the age of 5 or 6 years. 
(he right mandibular first molar did not respond to the pulp test before operation. Dur- 
ng the operation, the inferior dental canal srtuctures were seen free against the lingual 
ony wall; also branches were seen attached to the apices of the second molar, but not 
to the first; the apex of the second premolar was not visible (Fig. 19, A and B). 


A2. 
Fig. 19, A.—(For legend, see page 9386.) 


In 1945 (one year later), the first molar responded nearly normal to the pulp test. 
However, there was swelling on the lingual side and a thinned-out bone plate could be 
indented without pain at this time. The patient was sent to a Western Medical Institu- 
tion for further complete study, which apparently was not done. Their operation re- 
vealed the same type of cavity and, because no lining was found, histologic examination 
of the bone was not made. An oral pathologist would have insisted on a study. The last 
checkup was made in 1951 and showed practically complete bone regeneration (Fig. 
19, C). 

Apparently, my suspicion that this was a more serious condition was unfounded. 
There probably were two traumatic bone cysts present, as in one case recorded in Cris- 


teller’s® article. 


*Pathologist at Mount Sinai Hospital, New York City. 
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The pathologic report of the New York Institute of Clinical Oral Pathology, by Dr. 
Margit Freund, reads: ‘‘Tissue examined suggests osteitis fibrosa cystica.’’ Dr. Lester 
R. Cahn, consultant oral pathologist of the same institute, examined five slides and 
describes ‘‘A long strip of ‘cortical bone (?).’ A minute amount of giant-cell tumorish 
tissue. A narrow strip of bone, to which is attached a band of fibrocellular tissue which 


Bi. 


Cc. 


Fig. 19.—Case 7. Traumatic bone cyst. Ai and A2, June 2, 1944; Bi, Nov. 21, 1942; B? 
and BS, March 28, 1944 (notice that the periodontal lamellae around the first mandibular 
molar and part of the second molar have been entirely lost); C, July 17, 1951 (notice a re- 
formation of the periodontal lamellae around the first and second mandibular molars). 
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pears to be osteoblastic. Only a few scattered osteoclasts. Again, a fibrocellular matrix 
which are numerous islands of bone. A distinctive osteoblastic tissue. There are hemor- 
age and blood pigment. Tissue matrix not unlike that found in what I called a giant- 


ll reparative lesion. ’’ 


B2. B3. 


_ Fig. 20.—Case 8. Traumatic bone cyst. A, March 22, 1938; Bi, March 5, 1938. (The 
apical periodontal membrane of the first mandibular molar is thickened and the périodontal 
lamella around the apices lost, apparently fusing into the large area below. A diagnosis of 
radicular cyst could be made were it not for the lack of a distinct outline at the circumference 
of this area, Pulp test of this molar would have been negative. In other words, the trau- 
matic bone cyst is independent of the molar.) B2 and BS, March 22, 1938. 
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Case 8.—R. H., male, 16 years old (1938). There was swelling in the region of the 
left mandible, extra- and intraorally, due to recent extraction of the mandibular first 
molar and other surgical interference. During my operation, clear fluid was found in the 
cavity, which had no visible lining. The inferior dental canal structures were passing 
freely through it. There was no communication with the sockets of the removed molar 
(Fig. 20). 

The diagnosis made by Dr. Raymond Gettinger, at that time pathologist of the New 
York Institute of Clinical Oral Pathology, was: ‘‘fibrous osteitis compatible with osteitis 
cystica hemorrhagica (traumatic bone cyst).’’ Dr. Lester R. Cahn, in this case, ex- 
amined three slides and found ‘‘ Thick cortical bone, some hemorrhage, and areas of tis- 
sue like giant-cell tumor tissue. Flimsy tissue, in which new bone seems to be forming. 
Thin fibrous tissue whose fibers appear to be calcified in some areas. Areas of osteitis 
fibrosa, hemorrhage and somewhat giant-cell tumorish tissue.’’ 


B. C. 


Fig. 21.—Case 9. Traumatic bone cyst. June 16, 1949. 


These two cases give credence to the assumption that osteitis fibrosa, 
giant-cell tumor, and the traumatic bone cyst are related and represent dif- 
ferent stages of the same process and finally heal spontaneously if left alone. 

Case 9.—Another case is of interest because it was discovered on account of decay 
in a tooth not involved in the lesion. The patient was G. H., a 23-year-old man (1949). 
There was swelling of the right side of the face, extra- and intraorally. He had a de- 
cayed mandibular second molar. During operation, an empty cavity without visible lin- 
ing was found and the inferior dental structures ran freely through it (Fig. 21). 


Dr. Freund’s diagnosis was traumatic bone cyst. 
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Summary 


The discussion of the theory of the etiology of traumatic ‘‘bone’’ cysts 
y the authorities on the subject refutes Dr. Whinery’s theory. Therefore, a 
oper term to his concept of the etiology cannot be applied until validated. 
The new eases reported in this article make the term progressive bone 


yst not aeceptable. 
The term bone cyst has been used in the literature for so many years, and 


liso corresponds so well to its known definition, that nothing is gained by 
-hanging the terminology. 
The ‘‘latent or static bone cysts’’ of Stafne and Rushton have been shown 


to be eosinophilic granulomas. They have not come under my personal 


ibservation. 
Nine new cases have been used in my discussion, illustrated with extra- 
ral, intraoral, and occlusal films—three types of exposure so necessary for 


an intelligent study. Photomicrographs of earlier cases have been utilized to 


help elarify the old theories of their etiology. A thorough study of the litera- 


ture was most helpful. 
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THE TRAUMATIC BONE CYST 


Max H. Jacoss, M.D., D.M.D.,* Boston, Mass. 


Introduction 


HE traumatic bone cyst, often referred to as ‘‘solitary bone cyst,’’ ‘‘hemor- 

rhagic bone ecyst,’’ ‘‘blood eyst,’’ and ‘‘unicameral ecyst,’’ has been de- 
seribed by Pommer (1919), Blum (1932), Thoma (1933), Ivy and Curtis (1937), 
Jacobs and Stone (1940), and many others. 

This cyst has aroused a great deal of discussion because of its obscure 
etiology, lack of objective and subjective clinical symptoms, radiographic 
variations, and failure to present uniformly a cystic membrane. 

A cyst may be defined as an epithelial or connective tissue-lined cavity 
filled with gas (air), fluid, or a semisolid material. The traumatic bone cyst 
fulfills the requirements of this definition. Many writers have reported that 
they have been unable to determine the presence of a lining membrane. It 
has been my experience that a membrane is present, but so thin that it cannot 
be enucleated. It can be removed in shreds and, when examined microscopi- 
eally, it has proved to be composed of collagen and fibrous connective tissue. 


Etiology — 


Many theories have been advanced for the formation of the traumatic 
bone cyst. The one regarded as most plausible was first expounded by Pommer, 
who, cited by Coley,’ felt that the cause was trauma sufficient to create a 
focus of intramedullary hemorrhage which became encapsulated. Increased 
pressure and distention due to transudation were given as the cause of the 
progressive enlargement of the lesion. 

The theory of faulty calcium metabolism cannot be entertained because 
most reports, including those of my own cases, have not shown any abnormal 
change in the quantity of calcium and phosphorus in the blood or dispropor- 
tionate balance of calcium to phosphorus. 

All writers have noted that the traumatic bone cyst probably commences 
in early life and is discovered on routine x-ray examination in later life. In 
the young, the bones are plastic and the vascular sinusoids are much wider 
than in the adult. Bleeding, following trauma or for any other cause, into the 
bony tissues continues until the pressure in the tissues becomes equal to the 
pressure in the capillaries and sinusoids, when hemorrhage automatically 
ceases. The cause of the bleeding has been sufficient to set up a mild aseptic 
inflammation locally, in which the hydrogen ion concentration has been in- 


*Associate Professor of Oral Diagnosis, Tufts University School of Dental Medicine. 
940 
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reased.2. The white blood cells and the marrow tissue cells liberate proteases® 
hich are instrumental in instituting osteolysis, the amount being modified by 
he hydrogen ion concentration. Bone loss continues until active liberation of 
the proteases has ceased. 
In the meantime, the cavity becomes lined with a very fine connective 
tissue membrane, the cells of which differentiate into osteoblasts from which 
one regeneration takes place when the pressure in the cavity has been altered. 


Symptomatology 


Pronounced symptoms are absent unless complications, such as infections, 
rise. The presence of an abscessed tooth may cause a complication. Gen- 
erally, the teeth in the involved area are vital. Occasionally, expansion may 
take place. This does not happen often, since the medullary bone is lost first 
ind only long-standing cysts thin the cortical bone. 


Roentgenology 


The lesion is radiolucent, generally well circumscribed, and occasionally 
presenting some thinning and scalloping of the cortex. In long-standing 
lesions, there may be divergence of the roots of teeth within the involved area, 
the air under pressure acting as a fluid. The bone surrounding the lesion 
takes on the appearance of cortical bone or, in some eases, sclerotic bone. 
Because normal mandibles are not of uniform thickness, constricted areas 
within the bone appear much more radiolucent, the whole simulating a multi- 
locular cyst. 


Pathology 


The contents of the traumatic bone cyst depend on the length of time of 
the eyst’s existence. When discovered early, there may be blood or sero- 
sanguineous fluid. The amount of fluid diminishes with the age of the lesion, 
at times only 0.5 ¢.e., or none, being present. The rest of the area is filled with 
‘‘air’’ and the floor is covered by a debris, apparently blood clot. The walls 
of the eystie cavity glisten with a fine membrane which can be removed only 
in shreds. 

Microseopie examination of the contents from the bottom of the cavity 
reveals it to be composed of blood clot, fibrin, red cells, white cells, occasional 
giant cells, and, very often, xanthoma cells. The tissue from the walls is, in 
part, acellular and is composed of collagen and fibrous connective tissue. 


Differential Diagnosis 


Clinically, there is no way of knowing what the lesion is, except that the 
teeth in the area are vital. The presence of devitalized teeth necessitates 
ruling out radicular cyst. 

When the traumatic bone cyst is radiographically multilocular in ap- 
pearance, ameloblastoma must be considered and ruled out. The latter lesion 
presents notching and multiple small and large cystic areas without the 
presence of a well-defined line of compact bone surrounding the lesion. 
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Radiographically, the giant-cell reparative granuloma may be differ- 
entiated by its variation in the gradation of its density, the lesion gradually 
merging into the normal bone, and by the presence of bony septa. 

The giant-cell tumor (brown tumor) of hyperparathyroidism is similar, 
radiographically, to the giant-cell reparative granuloma, but the serum ealeium 
is increased and the serum phosphorus is decreased. 


Fig. 1. 


Fig. 2. 


Fig. 1.—Embryonic defect containing submaxillary gland tissue. 
Figs. 2 and 3.—Embryonic defects which must be differentiated from traumatic bone cysts. 


One of the most difficult lesions to differentiate is the mandibular embryonic 
defect. This is a circumscribed radiolucent area occurring below the inferior 
alveolar canal, between the angle of the mandible and the first molar area. 
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Mandibular Embryonic Defect 


Fig. 1 represents such a lesion, which, when explored, was found to consist 

a recess in the lingual surface of the mandible in which a part of the oral 

e of the submaxillary gland was lodged. Figs. 2 and 3 also represent 

bryonie defects which may be mistaken for traumatic bone cysts. Fig. 3 

is explored, A marked indentation, with absence of the cortex of the lingual 
irface, was found, but no glandular tissue was evident. 


The traumatic bone cyst originates above the inferior alveolar canal; the 
bryonic defect originates below. 


Fig. 3. 


Treatment 


Treatment of the traumatic bone cyst consists of opening into the cystic 
cavity and curetting the debris. Some operators swab the bony walls with an 
escharotie solution, such as saturated solution of zine chloride, or with phenol 
followed by aleohol, and then irrigate them with a normal salt solution. In my 
experience, healing takes place effectively, whether the walls have been 
cauterized or not. 


Case Histories 


Case 1.—This case was reported in 1940.4 J. Z., a 16-year-old boy, received a blow 
to the right mandible when he was 10 years of age. After a few days of soreness, there 
were no further symptoms, and the lesion was discovered by his dentist during routine 
x-ray examination. A lateral jaw roentgenogram (Fig. 4) disclosed what appeared to be a 
multilocular cyst, with divergence of the first molar and second premolar roots. A preoperative 
diagnosis of question of cystic ameloblastoma was made. 
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When the cavity was entered, no fluid or other contents were present. There was 
no expansion of the buccal or lingual bone. The bottom of the cavity was covered by 


blood clot, and the walls were shiny. The debris was curetted and several shreds of a 
very fine membrane were peeled from the walls. 


Fig. 4.— Case 1. Traumatic bone cyst simulating a multilocular cyst. 


Fig. 5.—Photomicrograph of debris found in Case 1. 


Microscopically, the debris was composed of red blood cells, fibrin, plasma cells, 
lymphocytes, and many xanthoma cells (Fig. 5). Fig. 6 represents a roentgenogram taken 
eighteen months later, showing good bone regeneration. 
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Case 2.—The patient was D. K., a man 35 years of age. At the age of 15, he was 
shot through the right ear, the bullet coming out through the right mandible. Following 
catment, he was left with marked numbness of the right cheek. He complained of no 
n or other symptoms. During routine dental x-ray examination by his dentist, an area 
lecreased density was found below a molar. A lateral jaw roentgenogram revealed a 
|-cireumseribed area extending from the roots of the second molar to beyond the first 
lar, and from the apices of the first molar to a few millimeters above the inferior border 
the mandible (Fig. 7). The molars and premolars were vital. 
A preoperative diagnosis of question of fibro-osteoma was made. When the lesion 
vas entered, it was found to be an empty space, the bottom of which was covered by the 
emains of blood clot and granulation tissue. A few shreds of a very fine membrane were 


eled from the walls. 


Fig. 6.—Case 1. One and one-half years later, with almost complete bone regeneration. 


Microscopic examination revealed the tissue curetted from the bottom of the cavity 
to be composed of granulation tissue with numerous foreign body giant cells, some of 


which contained granular pigment. Masses of hemosiderin were present. Fibrin, red arid 
white cells, and a few xanthoma cells could also be seen. No osteoid formation was 
evident, 

Case 3.—The patient, A. S., was a 39-year-old woman. At the age of 27, she had a 
mandibular right impacted third molar removed. Twelve years later, during routine x-ray 
examination, her dentist found a radiolucent area below and distal to the roots of the 
second molar. She complained of no pain or other symptoms. The molars were vital, and 
there was no expansion of the buccal or lingual surfaces of the mandible (Fig. 8). 

A preoperative diagnosis of residual dentigerous cyst was made. An opening was 
made occlusobuecally. When the overlying bone was excised and the cavity entered, 
no fluid or semisolid contents were encountered. The superior aspect revealed a heavy 
epithelial lining which appeared to represent an ingrowth of the oral epithelium. The walls 
were lined by a very fine membrane which could not be enucleated, but which was re- 
moved partially in shreds. The bottom of the cavity consisted of degenerated blood clot 
and some granulation tissue. 

Microscopically, the debris was composed of fibrin, red and white cells, and a few 
foreign body giant cells. In places there were small areas of granulation tissue. The 
tissue from the walls appeared to be connective tissue bands. 
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This case was controversial. Was this a residual dentigerous cyst which developed 
following the removal of an impacted third molar without complete excision of the dental 
follicle? There was no visible opening through which fluid, if present, could have escaped. 
The occlusal mucosa covered bone which was more than 4 mm, in thickness and in which 
there was no opening. The cystic cavity was filled with air. Theoretically, it could be 
deduced that the trauma committed during the extraction resulted in intramedullary 
hemorrhage in the bone below the socket, with the subsequent formation of a traumatic 


bone cyst. 


Fig. 7.—Case 2. Traumatic bone cyst resembling fibro-osteoma. 


Fig. 8.—Case 3. Traumatic bone cyst simulating residual dentigerous cyst. 


A lateral jaw roentgenogram taken two years later disclosed the area to be com- 
pletely filled in with bone (Fig. 9). 

Case 4.—The patient was H. N., an 18-year-old boy. He could not remember any 
blow to the jaw and did not complain of pain. During x-ray examination of his teeth, a 
radiolucent area was discovered. There were no fistulas on the alveolar gingivae. 
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All teeth in the area of the cyst were vital. Lateral jaw roentgenograms revealed a 
cireumseribed area of radiolucency extending from the right central incisor to beyond 
right second premolar, and from the apices of these teeth to about 3 mm. above the 

erior border of the mandible (Fig. 10). The roentgenogram was consistent with the 


i 


Fig. 9.—Case 3. Complete bone regeneration two years later. 


Fig. 10.—Case 4. Traumatic bone cyst difficult to differentiate radiographically from a 
reparative giant-cell tumor. 


possibility of a reparative gaint-cell granuloma. When the cystic cavity was entered, no 
fluid could be seen. It was an empty space. The floor was covered with blood clot. 

Microscopic examination revealed the debris to consist of fibrin, red and white cells, 
and a few xanthoma (foam) cells. 
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Case 5.—The patient, J. K., was a woman, aged 28 years. During routine dental x-ray 
examination, her dentist discovered the presence of an impacted mandibular third molar 
within a cyst. At the age of 18, ten years previously, she had been in an automobile 
accident in which she was thrown against the side of the car, injuring her left shoulder and 
the side of her face. She had suffered a swollen left jaw, and her face had been biack 
and blue. Three weeks later all pain and discoloration had disappeared, and she had had 
no complaints of any kind since then. 


Fig. 11.—Case 5. Traumatic bone cyst resembling an atypical radiographically dentigerous 
cyst. 





Fig. 12.—Case 5. Posteroanterior view. No expansion evident radiographically. 


The first molar was nonvital. The second molar was vital. A lateral jaw roent- 
genogram (Fig. 11) revealed a large radiolucent area extending from the distal root of 
the second molar to the lingula of the ramus and from the occlusal ridge to the roof of the 
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y inferior alveolar canal, which the cyst had distorted downward. In one place, the roof of 
ir the canal was missing. The bony occlusal ridge was also missing. In the center of the 
le | was an unerupted third molar. The bone surrounding the cyst was not well defined 
d appeared to be sclerotic or condensed bone. A posteroanterior view showed no expansion 
k g. 12). 
d A preoperative diagnosis of dentigerous cyst was made. When the mucoperiosteum 
s reflected and retracted, an empty cavity in the bone was exposed. There was no 
d present. The third molar was removed. The roof of the canal was missing and the 
ferior alveolar nerve and vessels were in full view. The walls of the bony cavity were 
ered with an extremely fine membrane which could not be enucleated. Several pieces 
e secured for microscopic examination. On the floor of the cavity some debris was 
retted from the proximal and distal areas. 
Microscopically, the membrane was composed of fibrous connective tissue and the 
bris consisted of fibrin, red cells, a few giant cells, plasma, and other white cells. 
This case, also, is very controversial. The absence of an epithelial membrane and 
stie contents was very surprising. However, several pathologists, evaluating the 
nieal history and the operative findings, agreed to a diagnosis of traumatic bone cyst. 


Summary 


The traumatic bone cyst has aroused a great deal of controversy. The 
term itself and the presence of a cystic membrane have been questioned. Yet, 
in the five cases out of my series which I have discussed, each presented a fine 
connective tissue membrane which, although it could not be enucleated, was 
able to be removed in shreds. Thus, the lesion is not simply a cavity in the 
bone, but fulfills the definition of a cyst. 

The traumatic bone cyst is a .great imitator, radiographically, as was 
evidenced by the various preoperative diagnoses in the five selected cases 
discussed. 

The presence of vital teeth, absence of objective and subjective symptoms, 
and an ill-defined, cireumferential area of sclerotic bone, at times with scallop- 
ing, radiographically, should raise the question of the possibility of traumatic 
bone eyst. . 
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THE TREATMENT OF EXTRAVASATION CYSTS WITH THE USE OF 
GELFOAM 


Kurt H. THoma, D.M.D., F.D.S.R.C.S. (Ena.), Hon. F.D.S.R.C.S. (Eprn.),* 
BROOKLINE, Mass. 


ECAUSE extravasation, hemorrhagic, or traumatic bone cysts are quite rare, 

I am presenting three cases of my own. These are presented primarily to 
bring out and confirm points of diagnosis made by others, but also to compare 
the older methods of treatment with the excellent results obtained by the use of 
Gelform. 

Although Blum? pointed out that probably these cysts would respond well 
to aspiration of the cystic fluid, he favored wide opening and evacuation of the 
cavity from an intraoral approach. Ivy and Curtis? deseribed four cases and 
recommended that the cavity be kept open and dressed until it healed by granu- 
lation. The x-ray pictures made before and after operation show that excellent 
results may be obtained by this method in about one year. Case 1 was treated 
by this method and, since the eystie cavity involved the ascending ramus com- 
pletely, an area became encased and had to be reoperated upon later. 


Case 1.—The patient, a 21-year-old man complained of a swelling of the 
jaw which made the right side of the face fuller. He had first noticed the swell- 
ing one year previously. He came to me because the swelling ‘‘broke’’ just 
behind the last molar. Since then, he had had a bad-smelling discharge into 
the mouth. 

The etiological factor was a blow to the ramus. On questioning, the pa- 
tient remembered receiving a blow to the right jaw while playing football four 
years before. 

X-ray examination showed a eystic area in the dental film in the sub- 
apical area. The tooth was a normal molar without caries or fillings. An ex- 
tension of the area on the distal side of the tooth was noted (Fig. 1). An 
extraoral film showed an extensive cavity of bone destruction extending into 
the ramus (Fig. 1). There was nothing very characteristic in this picture. 


Operative findings: The eyst was approached through an incision in the 
postmolar triangle which extended along the alveolar ridge. The perforation 
at the site of the extracted molar was enlarged. The contents of the cyst were 
aspirated and a small amount of granulation tissue which lined the bony wall 
was removed with a curette. Considerable hemorrhage ensued, which was ar- 
rested with epinephrine packs. 


*Professor Emeritus in Oral Surgery and Oral Pathology, Harvard University ; Honorary 
Surgeon, Massachusetts General Hospital; Oral Surgeon, Brooks Hospital. 
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The wound was treated at first by means of dressings, and later by irriga- 
As is the case when this method is used, healing often occurs in the accessi- 
part closing off a cystic area in the upper part of the ascending ramus. It 
. necessary to perform a secondary operation two years later through a win- 
cut in the ascending ramus. Granulation tissue again was found. Nine 


rs later an x-ray checkup showed complete obliteration by newly formed 


none. 


Fig. 1.—Extravasation cyst in a 21-year-old man. - 


Case 2.—The patient, 16 years of age, complained of a swelling of the 
right side of the jaw which was asymptomatic but was noticed by friends. 
Lately, it had caused elongation of the premolar and molars on the right so 
that the remaining teeth could not be occluded. 

The x-ray examination showed a cystic area involving the entire mandible 
from the eanine back and into the ramus. The scalloping between the roots of 
the teeth is typical and is seen only in this type of lesion. The teeth were tested 
and all were found to be vital (Fig. 2). 

The operative findings confirmed the diagnosis of hemorrhagie cyst. The 
bone was parchmentlike, and a blood-stained fluid was found in a cavity lined 
only by granulation tissue. The patient was treated by means of packs and 
irrigation. 

Case 3.—The patient, a 14-year-old girl, was seen because there had ap- 
peared, a week before, a sudden, tender submandibular swelling which dis- 
appeared the following day. 
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X-ray examination showed an osteolytic area extending from the canine 
area into the ascending ramus of the jaw. The anteroposterior view showed 
considerable expansion of the bone (Fig. 3). The lateral view showed the typical 


Fig. 2.—Extravasation cyst in a 16-year-old Italian patient. 


Fig. 3.—Anteroposterior view of extravasation cyst in a girl 14 years of age. 


sealloping between the roots of the teeth (Fig. 4) which was seen still more 
clearly in a dental film (Fig. 5). At the inferior border, which was bulged 
down, there appeared to be a break in the thinned out cortical bone. Extrusion 
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Fig. 4.—Lateral view of extravasation cyst in a girl 14 years of age. 


Fig. 5.—Dental film of extravasation cyst in a girl 14 years of age. 


Fig. 6.—Postoperative film taken two years and two months after treatment. 
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of fluid at this point into the surrounding tissue may have been the cause of 
the sudden submandibular swelling which disappeared when absorption had 
taken place. 

The etiological factor was not at once obtained, but later her father, a 
physician, remembered that five years previously the patient had fallen from 
her bicycle, striking her knee and her jaw. 

The operative procedure consisted of evacuation and irrigation of the cyst 
eavity through a window made intraorally in the bulging external wall of the 
cyst. The bone showed a greenish blue discoloration. In the cyst cavity there was 
some fluid and granulation tissue, but no membrane was present. Hemorrhage 
was arrested by means of epinephrine packs. The inferior alveolar nerve and 
vessels could be clearly seen. After débridement, the entire cavity was filled with 
Gelfoam saturated with thrombin and penicillin, as recommended in my Oral 
Surgery After the Gelfoam had become saturated with blood, the wound 
was closed with interrupted Dermalon sutures. 

Postoperative x-ray checkup showed the excellent results that may be ob- 
tained by the insertion of Gelfoam. The penicillin prevents decomposition by 
infection which cannot always be completely avoided in intraoral operation or 
effectively eliminated by parenteral administration of an antibiotic, as the latter 
will not enter the Gelfoam in the beginning when there is no blood circulation 
in the material. Bacteria may attack and destroy the blood-soaked sponge easily, 
as it presents a good medium for bacterial growth. The thrombin is added to pre- 
vent secondary hemorrhage, which also is of importance because such hemorrhage 


may set up conditions that caused the cyst in the first place. 

X-ray pictures, which were taken periodically, showed excellent healing. 
Five months later the bone had recovered its normal size, the inferior border 
was completely restored, and the scalloping between the teeth had become elimi- 
nated. This complete regeneration of the cortex and spongiosa was unaltered 
two years later (Fig. 6). All teeth were retained and remained normal. 
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COMMENTS ON DR. WHINERY’S PAPER 
CHARLES A. WALDRON, D.D.S., M.S.D., Sr. Louis, Mo. 


—~, Rk. WHINERY has presented a most interesting paper in which he has 
D raised a number of excellent points. I am personally convinced that there 
is no single common etiology to these lesions. The finding, within the jaw, of a 
cavity which is empty or contains only a small amount of serosanguineous fluid 
does not necessarily mean that the same sequence of events in each case leads 
to the formation of the cavity. 

On the basis of my experience, I cannot dismiss the hemorrhagic theory 
of origin for some of these lesions. The case which I previously reported as a 
solitary (hemorrhagic) eyst of the mandible’ appears to be essentially a 
hemorrhagic process. This case, in contrast to many others, gave a history 
of a rapidly growing, symptomatic lesion of short duration. The onset of 
symptoms began several days after extraction of a tooth. Whether or not the 





Fig. 1.—Hemorrhagic cyst. Cross section through mandible. 


extraction initiated this hemorrhage can be debated but, nevertheless, follow- 
ing it there was a definite and perceptible swelling of the mandible. While, 
unfortunately, this ease was surgically mishandled under the erroneous diag- 
nosis of ameloblastoma, the specimen provided considerably more material 
tor histologic study than is usually available in these cases. A low-power 
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view of a cross section of the resected mandible demonstrates the relatively 
large amount of ‘‘lining” material present in this cyst (Fig. 1). This con- 
sists of abundant old and fresh hemorrhage. Immediately adjacent to the 


Fig. 2 


Fig. 3. 


Fig. 2.—Hemorrhagic cyst. Section through margin. 
Fig. 3.—Hemorrhagic cyst. High-power view through margin. 


greatly thinned cortex there is a zone of active granulation tissue. Osteo- 
clasts were found along the inner surface of the bone (Fig. 2), and active 
periosteal new bone formation was seen along the outer surface (Figs. 2 and 3). 
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[ believe that there is abundant evidence that an intraosseous hematoma 
was the essential feature in this case. Whether or not this hematoma was the 
et result of trauma associated with the extraction or the result of some 
disturbance in the integrity of the blood vessels will remain a matter 


conjecture. 
| agree with Dr. Whinery that in most of the cases reported there is little 
no evidence for trauma, hemorrhage, or any other specific process as the 
‘tiologieal agent. Henee, the use of such terms for these lesions should be 
liscouraged unless there is clear evidence as to the factor or factors operable 
that ease. However, in spite of the semantic shortcomings, the term 
tary bone cyst is established in the literature and is a well-recognized entity 
to the orthopedie surgeon and radiologist. As long as this lesion is so recog- 
nized, I ean see no great advantage in changing the designation to progressive 


hone cavity. Also, use of this term would make it necessary to differentiate 


between those lesions which are actually progressive and those which are static. 
In any given ease, this may not be an easy distinction to make. 

My personal preference would be to continue to designate such lesions as 
solitary cysts of the jaws, recognizing that there are multiple ways in which 


they may arise. 
Reference 
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HEMORRHAGIC EXTRAVASATION CYST OF THE MANDIBLE 
Epwarp U. Austin, D.D.S.,* CHarvorre, N. C. 


EPORTED eases of hemorrhagic extravasation cysts are few in number. 
This may be explained on the basis of the difficulty in making the diagnosis 
preoperatively. Even postoperatively, the diagnosis is not always beyond doubt. 
Roentgenograms serve to detect the lesion within the mandible, but a definite 
diagnosis with roentgenograms alone is difficult. The history is extremely im- 
portant, as the pathogenesis is usually the result of intermedullary hemorrhage 
caused by trauma. 
The following case, illustrative of the condition, is presented. 


Report of Case 


An 11-year-old, healthy white girl was seen first by me at the request of her family 
dentist who, on routine dental roentgenograms, had found a radiolucent area about the 
mandibular left first molar. My oral examination revealed no abnormality. A roentgenogram 
of the left lateral jaw was interpreted by a radiologist** as follows: ‘‘ Views of the left side 
of the mandible show a large osteolytic lesion involving the body of the mandible, extending 
from the angle forward and reaching the second premolar. The cortex is intact. There is 
no destruction of the tips of the roots of the last molars. There are no trabeculae within 
this lesion. This lesion has expanded the mandible slightly. Impression: Nonosteogenic 
fibroma of bone.’’ (Fig. 1.) 

The patient was admitted to the Charlotte Memorial Hospital. Complete medical history 
and physical examination failed to reveal any abnormalities. The patient gave no history 
of trauma to the jaw. Laboratory data were as follows: Urinalysis disclosed normal findings. 
Blood cell count revealed: red cells, 4,400,000; white cells, 6,200; segmented, 68; lymphocytes, 
26; monocytes, 6; hemoglobin, 12.0 grams—82 per cent. Alkaline phosphatase was 6.9 Bo- 
dansky units; alkaline phosphatase control, 0.0 Bodansky units; serum calcium, 11.3 mg. per 
cent; calcium control, 9.9 mg. per cent; phosphorus, 5.0 mg. per cent; and phosphorus con- 
trol, 3.1 mg. per cent. 

On May 27, 1954, the patient was prepared for surgery after premedication with atropine 
sulfate, 0.004 Gm., and Demerol, 0.035 Gm. Anesthesia was induced with Vinethene ether. 
Endotracheeal intubation was performed and anesthesia was maintained with nitrous oxide, 
oxygen, and ether. The patient was prepared and draped in the usual manner for intraoral 
surgery. An incision was made through the oral mucosa from a point 2 em. distal to the 
mandibular left second molar and carried anteriorly to the first premolar. A mucoperiosteal 

*Chief of Oral Surgery, Department of Dentistry, Charlotte Memorial Hospital, Charlotte, 
North Carolina. 


**Ww. C. Sternbergh, Department of Radiology, Charlotte Memorial Hospital, Charlotte, 
North Carolina. 
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was elevated. On exposure of the cortical plate of the mandible, it was noted to be ex- 
nded slightly and appeared bluish in color. A small portion of the cortical plate was 
oved with an osteotome, using hand pressure. A large cavity, partly filled with fluid, 
; exposed. The fluid was aspirated. No epithelial lining of the cavity was detectable. 
ter the cavity was packed with Gelfoam, the soft tissue was closed with 00 interrupted 
k silk sutures. The patient was returned to her room in good condition. 


The pathologist reported that the bone removed was normal, microscopically. 


Postoperatively, the patient was placed on a soft diet and was given codeine sulfate, 
5 Gm., and acetylsalicylic acid, 0.3 Gm., every four hours for pain, as required. Procaine 
cillin, 300,000 units every eight hours, and streptomycin, 0.5 Gm. every twelve hours, were 
ministered. A saline mouthwash was given four times daily. The temperature was elevated 
101.2° F, for three days. On the fourth postoperative day the penicillin and strepto- 
cin were discontinued. Terramycin, 250 mg., was administered orally every six hours. 
the fifth postoperative day the temperature had returned to normal and the patient no 
iger complained of pain, She was discharged from the hospital on June 2, 1954. 


.—Preoperative left lateral jaw roentgenogram made May 25, 1954, showing lesion. 


On Oct. 1, 1954, roentgenograms of the left mandible showed beginning obliteration 
of the eyst (Fig. 2) and repeat roentgenograms on March 11, 1955, showed almost complete 


obliteration of the cavity (Fig. 3). 


Discussion 


On initial examination, I considered several diagnostic possibilities, among 
which were ameloblastoma, nonosteogenie fibroma of bone, giant-cell tumor of 
bone, fibrous dysplasia, and hemorrhagic extravasation cyst. 

Microscopie examination of the tissue removed at operation ruled out the 
first four of these diagnoses. The findings at operation appeared to fulfill the 
criteria for diagnosis of a hemorrhagic extravasation cyst, namely, absence of a 
dissectible cyst sae, irregular form of the cavity with lobulated lower margin, 
low pressure of contained fluid, and free exposure of the mandibular vessels and 
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Fig. 3. 


‘i 


;. 2.—Postoperative left lateral jaw roentgenogram made Oct. 1, 1954, showing begin- 
ning obliteration of lesion. 

Fig. 3.—Postoperative left lateral jaw roentgenogram made March 11, 1955, showing 
complete obliteration of lesion. 
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rve.! Such a diagnosis is always open to question, particularly in the absence 
a history of antecedent trauma to the jaw. However, the microscopic findings 
d prompt response to treatment strongly support this diagnosis. 


Summary 
A ease of hemorrhagic extravasation cyst is presented. Operative treatment 
sulted in prompt obliteration of the lesion. 
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THE TERMINOLOGY OF THE SO-CALLED TRAUMATIC BONE CYST 


E. Ovecu, D.D.S., M.S., H. Sicher, M.D., anp J. P. WEINMANN, M.D., 
CuicaGco, ILL. 


RENEWAL of the discussion on the etiology and terminology of the so- 

called traumatic bone cyst is certainly welcome, as it is conceded by all 
authors that the pathogenesis of this pathologie entity is not fully understood. 
Whinery’s suggestion that the term bone cavity be substituted for bone cyst 
should be accepted. It seems erroneous, however, to add the adjective progres- 
sive, as this would imply an unlimited enlargement of these cavities. This is not 
the case. The cavities become stationary after an initial period of expansion and 
finally must heal, even without surgical intervention. Otherwise, it would be 
impossible to explain why such cavities are almost never found in middle-aged 
or older patients. 

Although we are fully aware that our own explanation of the pathogenesis 
of the ‘‘traumatic’’ bone cavities is hypothetical, Whinery’s criticism of the 
theory of traumatic origin rests upon a misinterpretation of our conclusions. 
Whinery lists as ‘‘the prime objection to this theory . . . the explanation of cyst 
enlargement on the basis of increased internal pressure.’’ No such assumption 
was made. Instead, we explain the expansion of the cyst as “a progressive 
infiltrative edema caused by restriction of venous drainage.’’ It is obvious also, 
from the quoted literature, that this means an edema in the marrow spaces ad- 
jacent to the primary lesion and that this edema is in no way dependent on an 
increased pressure inside the cavity. 





CASE REPORT OF A SO-CALLED LATENT BONE CYST 


Kurt H. THoma, D.M.D., F.D.S.R.C.S. (Ene.), Hon. F.D.S.R.C.S. (Epin.),* 
BROOKLINE, Mass. 


VOID eavities below the mandibular canal near the angle of the jaw, 
O sometimes destroying the inferior border (Stafne), have been brought 
into the diseussion by Dr. Whinery, who applied to them the name latent bone 
cysts to distinguish them from progressive bone cysts, the hemorrhagic bone cyst 
whieh inereases in size. It is a question whether these are cysts at all. 

Stafne? has applied the term static bone cyst to this type of lesion. He 
recorded thirty-four cases and pointed out that they are asymptomatic and 
without history as to the causative factor. They are from 1 to 3 em. in length 
and do not inerease in size, one case being under observation for eleven years. 
Stafne believes that they are defects which arise during the development of 
the jaw by failure of normal bone to be laid down, perhaps because of cartilage 
remnants preventing normal deposition of bone. These cartilaginous remnants 
are supposed to be derived from the condylar cartilage. 

Rushton and Cantab,? in their article on solitary bone cysts, used a case 
of Professor R. V. Bradlaw as an example of this type. The patient was 40 
years of age, was asymptomatic, and had a negative history. The authors think 
that these lesions are restricted remains of solitary bone cysts and due to wasting 
of bone around the angular prominence exposing an already existing cyst. They 
disagree with Stafne that the cysts arise during the development of the jaw 
from cartilaginous cell rests because the only cartilaginous formation near by 
is the econdylar eartilage- which, however, is found only a few millimeters away 
from the condylar surface, except in extreme youth. Any failure of ossification 
could hardly produce a lesion at the angle of the adult jaw and, if it did, one 
should be able occasionally to find the lesion in transit between the condyle and 
the angle. No ease has ever been demonstrated with a ‘‘latent cyst’’ in an 
intermediate location in the ramus. 

Jacobs, in this symposium, has reported three cases which fall into this 
group. He believes that they are embryonic defects. While the previously 
reported cases have been diagnosed only by means of x-ray examination, the 
conclusions drawn or theories developed are only speculative hypotheses. Jacobs 
has actually operated on two cases. He found the external cortex intact, but a 
recess existed on the lingual surface. In one ease this was occupied by a lobe 
of the submaxillary salivary gland; in the other, the absence of the lingual 
cortex was noted but no glandular tissue was seen to extend into it. 


*Professor Emeritus in Oral Surgery and Oral Pathology, Harvard University. 
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Case Report 


A case was seen recently in a male patient, 28 years of age. His dentist found the 
lesion in a routine dental examination (Fig. 1), and referred him to me for treatment. 

The lesion was asymptomatic and there was no way to tell the duration of its existence, 
There was no incident of trauma that could be associated with its development. An extraoral 
film showed a radiolucent ovoid defect with cystic outline below the second mandilular 


4 


Fig. 1.—Aneurysmal bone defect. (Dental film courtesy of Dr. R. S. Marwill, Schenectady, 
New York.) 


Fig. 2.—Aneurysmal bone defect, extraoral view. 


molar. It was not associated with the tooth, As a matter of fact, it was located below 
the mandibular canal and extended into the cortex of the lower border of the jaw (Fig. 2). 
It closely resembled the static bone cysts described by Stafne. 

At the operation, the lesion was approached through an incision made 1.5 em. below 
and parallel with the inferior border of the jaw. The external surface of the mandible 
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was exposed anterior to the masseter muscle. Its appearance was quite normal and the 
location of the lesion in the bone could only be guessed at. A window was cut by means 
of drills and an osteotome, and the area seen in the x-ray picture was uncovered. A bulging 
membrane of bluish red color was noted, which, however, could be withdrawn by compressing 
the soft tissue beneath the mandible. Thus, a perforation was demonstrated in the inner 
surface of the jaw. The lesion, therefore, was not a cyst cavity in the bone, but a lingual 
erosion which was associated with reparative bone formation. When the soft tissue in the 
submaxillary area was released, the tumorous mass was seen to fit into the defect and to 
fill it completely. This mass, which was the size of the x-ray defect, was dissected out, and 
a profuse arterial hemorrhage developed, since it was made up of intertwined blood vessels 
covered by a connective tissue membrane. After the vessels that had been cut to remove 
the mass were tied, Gelfoam was inserted and the wound was closed in the usual manner. 


Pathologic Examination.—Dr. Henry Goldman made sections of the excised tissue and 
reported as follows: 

Microscopic examination revealed an irregularly shaped piece of tissue comprised of 
fat, collagen fibers, nerve bundles, and blood vessels of varying sizes and shapes. While the 
nerve bundles occur in numbers in excess of that which one normally would expect to find, 
they are quite normal in all other respects. The blood vessels are extremely thick walled 
and somewhat atypical in appearance. Because of the appearance of several of these vessels 
which have been cut longitudinally and in cross section, one has the feeling that they ran a 
somewhat tortuous course. The distribution of these vessels and nerves in the fat, which 
is characterized by relative or almost complete absence of collagen fibers, as well as the 
abnormal appearance and arrangement of the blood vessels and the abnormal arrangement 
of the nerves, suggests a tissue dysplasia. 

A second specimen consists of a lymph node surrounded by adipose tissue. The lymph 
node exhibits numerous germinal centers and the sinuses are filled with histiocytes. 

Diagnoses: (1) Connective tissue dysplasia; (2) reactive lymph node. 


Conclusions 


A so-called ‘‘statie cyst’? was operated on and found to be an erosion 
consisting of a concave defect in the lingual aspect of the mandible with 
reparative bone deposited on the surface. Such erosions are seen in the ribs in 
cases of coarctation of the aorta, and may occur quite likely, therefore, in other 
locations where enlarged blood vessels are in contact with bone. Another 
example is the eroding of the vertebrae in aortic aneurysms. In the latter case, 
however, the rate of destruction does not allow repair to take place and, there- 
fore, no bone wall is produced, as is commonly seen in the ribs in coarctation 
and as was seen in the x-ray picture of my case. Whether some of the other 
eases which showed similar x-ray appearance are of the same origin cannot 
be determined. The only other jaw cases which resemble the one described, al- 
though of larger size involving the ascending ramus, are the cases of arterio- 
venous aneurysm simulating mandibular cysts reported by Hayton-Williams’ in 
1955 and the ease of congenital arteriovenous fistula reported by Clay and 
Blalock* in 1950. 
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COMMENTS ON TRAUMATIC BONE CYSTS 
DonaLp A. Kerr, D.D.S., M.S.,* ANN Arsor, MIcH. 


“HIS review of the problem of so-called traumatic bone cysts is rather brief 
| and is directed at discrediting the currently accepted theory rather than 
at making a eritieal appraisal of the available information. It does not provide 
or suggest any evidence to support any other etiology. 

In considering the terminology, the term cyst is incorrectly used in the 
designation of this lesion if histologic characteristics are used as criteria. A 
cyst is an abnormal epithelial-lined space and thereby the term does not describe 
the findings in these osseous lesions. However,.if the term cyst is used as a 
radiographic designation, then the cavitation in bone may be designated as a 
cyst. Histologie characteristics should provide the criteria for the designation 
of lesions and, therefore, the term traumatic bone cavity is more accurately 
descriptive of the process and should ‘be acceptable to designate this condition. 
The designation of this lesion as a progressive bone cavity suggests a behavior 
which is not consistent with the behavior of this lesion. The term progressive 
would suggest that, untreated, this lesion would continuously increase in size to 
unlimited extent, which is not characteristic of this process. During its 
development, radiographic evidence of enlargement would be. anticipated but 
the lesion usually reaches a certain size and remains status quo for indefinite 
periods. If the developing lesion is observed, it will demonstrate increase in 
size, but if the mature lesion is observed, expansion is not evident. For this 
reason, the term progressive is an undesirable one. 

The determination of the etiology of traumatic bone cavities is a difficult 
one because of the limited character of the tissue available for microscopic 
study. When these lesions are treated, the space is unroofed and light curette- 
ment of the wall is effected. This provides a small amount of fragmented 
cortical and cancellous bone which gives a distorted, incomplete histologic 
picture. Also, the cavity usually is completely developed and the initial 
histologic picture is not present. Perhaps early stages of the lesion have been 
observed but have not been recognized and associated with the terminal findings. 


That this lesion is not associated with local increase in pressure is quite 
evident due to the lack of reactivity at the border. In most rarefied lesions 
of the jaws, whether they are cysts, granulomas, or tumors, there is a peripheral 
proliferative response which results in a reactive new bone formation. The 
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stimulus for this activity is a response to pressure in cysts and granulomas 
arising from chronic abscesses and a response to peripheral bone destruction 
by a growing tumor. The proliferative response is a reparative reaction to bone 
destruction. All destructive lesions usually initiate some proliferation of new 
bone to cireumseribe the area of destruction. It is evident, then, in this lesion 
that pressure and reactive stimulus are absent. 

In most hematomas there is a response to the extravasated blood with organ- 
ization of the fibrin and gradual replacement of the clot by fibrous tissue. In 
some large hematomas, however, the peripheral portion of the clot undergoes 
organization while the central area persists as large masses of fibrin. This in- 
complete organization may persist for long periods of time without change. The 
same failure of organization could occur in an area of intramedullary hemorrhage 
with local ischemia resulting in death of bone. Resolution of the area is started 
with resorption of bone and elot, but the products of degeneration do not stimu- 
late reparative osteogenesis and, therefore, incomplete repair, with cavity for- 
mation, results. The cavity is lined by varying amounts of connective tissue. 
Why normal repair does not occur is unknown, but it appears to be due to lack 
of stimulus for osteogenesis rather than a dysplastic process of bone. In some 
of the lesions which have not completely developed there is osteoclastic and 
osteoblastic activity at the periphery of the lesion. With complete development 
of the lesion, osteoclastic, as well as most of the osteoblastic, activity ceases 
and the material in the space is of such a character that it does not produce 
tissue reaction and, therefore, reparative processes are not stimulated. In the 
incompletely developed cavity, however, there is still evidence of osteoclastic 
activity which is residual from the reaction to the hemorrhage, ischemia, and 
necrosis of bone. When all the affected area is resolved, then the osteoclastic 
activity ceases, but the normal reparative process is not initiated and a cavity 
persists. This is illustrated in Dr. Whinery’s first case. The lesion gave radio- 
graphic evidence of expansion and, histologically, bone destruction was evident. 

That the surrounding bone is normal is indicated by the histologie findings 
in most eases and the clinical evidence that pathologie fracture and surgical 
intervention which result in hemorrhage stimulate normal healing. It then 
appears that this lesion results from lack of stimulus for repair rather than 
some abnormality of bone. 

Probably many episodes of trauma produce intramedullary hemorrhage 
or local ischemia without a residual clinical lesion and, therefore, are not called 
to clinical attention and go unrecognized. In a few cases, however, the normal 
reparative process is not stimulated and the clot is not organized as is seen 
in some hematomas. The fibrin and the aseptic necrotic bone are resorbed and 
the bone cavity results. With stimulus, repair can be initiated and healing 
results. This change is perhaps comparable to idiopathic aseptic necrosis seen 
in other bones, which is also believed to be traumatic. 

‘‘Traumatic bone cavity’’ is a lesion of specific type which is of unknown 
etiology but results from lack of stimulus for repair in an area of destruction 
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inknown etiology. The suggestion that mechanical injury is the initiating 
r is strong but unproved. Because trauma is a broad term covering numer- 
types of injury, and the bone cavity is characterized by tissue destruction 
out evidenee of repair, it is logical to call this lesion a traumatic bone 
ty. This would not necessarily indicate that it was caused by extravasation 
lood. It would be more accurate than designating it progressive bone cavity. 





COMMENTS ON DR. JOHN G. WHINERY’S PAPER, ‘‘ PROGRESSIVE 
BONE CAVITIES OF THE MANDIBLE” 


JosePH L. Bernier, D.D.S., M.S.,* aNp Lent C. JoHnson, M.D.,** 
WASHINGTON, D. C. 


T IS a common error to forget that a single finding in a patient on a given 

date may have been produced in many different ways. It is also a common 

error to forget that, because the same kind of finding can be produced in one 
way, it is always produced in that way. 

Dr. Whinery discusses various “theories” of bone cysts. Actually, these 
are not theories but, rather, established facts. It is an unequivocal fact that 
trauma can give rise to bone cysts. Witness the cyst that develops beneath 
the articular plate in osteoarthritis. 

It is also well known that hematomas can give rise to bone cysts—for 
example, those lesions in which the cyst has a fibrous lining that is laden with 
hemosiderin pigment and macrophages phagocyting the hemosiderin pigment, 
and in which the cavity may contain blood-tinged fluid. It should be noted, 
however, that traumatic cysts and cysts which represent resolving hematomas 
are not necessarily the same. Most traumatic cysts of osteoarthritis have no 
evidence of originally having formed from a hematoma. 

Cysts can be produced by infarction of bone marrow and also of eancel- 
lous bone. This is seen most commonly in the neck of the femur, where both the 
cancellous bone and the marrow are infarcted. These cysts may have a liquid 
content which is either fatty or watery, depending upon the amount of resorption 
that has occurred. They may have a sclerotic margin. In any event, they 
are clearly infarctive with aseptic necrosis of both marrow and cancellous 
bone, and with ischemic changes around the margin that proceed to sclerosis. 

Cysts are also produced by hemangiomas, and these may be of three 
types: (1) Some hemangiomas may develop into cysts when the very tortuous 
channels of the hemangioma which contain very slow-moving blood cease to 
have sufficient pressure to keep the blood moving and, like the oxbow phe- 
nomena of meandering rivers, the tortuous channel loses its connection with 
the main channel and its contents undergo the same changes as occur in a 
subdural hematoma. The end result is a cystic space filled with xanthochromic 
fluid. (2) Lymphangiomas also may lose connection with their circulating 
fluid and become cystic spaces. (3) A third type of angiomatous cyst is that 
in which the cyst contains clear fluid and in one corner of the cyst (just as 
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y be found in cerebellar cyst in Lindau-von Hippel’s disease) a small 

merulus-like nest of capillaries can be found; these cysts are suggestive of 
ihe possibility that the capillary angioma in one corner has secreted tissue 
fluids which give rise to the cyst cavity. 

Tumors have undergone degeneration and have given rise to cysts. This 
has been seen in fibrous dysplasia, giant-cell tumors, and in Codman tumors. 
li, such instances, the entire lesion appears to be a cyst, and only if careful 
scrapings are made is the typical neoplastic pattern of the original disease 
seen in some part of the lesion. It should be emphasized that these are all 
well-known oceurrences. 

The so-called subperiosteal giant-cell tumor or aneurysmal bone cyst like- 
wise may beeome eystie when the blood which it contains ceases to be in con- 
tact with eireulating blood and undergoes the same changes as the subdural 
hematoma. 

There are occasional cases in which disturbances of the epiphyseal plate 
give rise to degenerative material that is walled off to gradually undergo 
breakdown, inereasing the osmotic pressure which increases extravasation 
fluid; thus, for a time, the epiphyseal plate has a defect and does not produce 
hone, while this material is up against the plate. and is accumulating as fast as 
the plate grows. Disturbances in the epiphyseal plates have been clearly 
demonstrated to produce cavities. 

Cystic cavities can be produced by blockade of osteogenic activity. This 
is seen particularly well in radium poisoning, and in individual cases the 
little cavities seen in the cortex of the bone have been followed for many 
years without change in size or with a slight enlargement. In these instances, 
the bone which has been damaged by radium is resorbed normally, but the 
radium interferes with the normal repair process that should replace the small 
resorbed foeus by new bone, as normally goes on throughout life. 

There are cysts that are epithelial lined. Those which are lined by squa- 
mous epithelium are seen frequently in the terma-phalanges of the fingers and 
in the skull. There are also those which are lined by derivatives of the basal 
layers and attempt to duplicate the structures of skin and accessory organs. 
These are seen particularly in the tibia, radius, and ulna, and these are usually 
misealled ameloblastomas of long bone. 

There are instances in which a small foeal area of infection develops, such 
as may be seen in a Brodie’s abscess, which then sterilizes itself, is walled off, 
undergoes degeneration, becomes entirely mushy, and gradually imbibes fluid 
to become eystie. 

These, then, are ten clearly demonstrated and proved ways in which cysts 
can develop. These are not theories, but facts. Undoubtedly there are others. 

It is, of course, a theory in any given instance, without clear proof of one 
of the ten types just listed, as to what produced a particular lesion. The 
cases which Dr. Whinery presents are all theoretical and he is quite correct 
in stating that his data do not give him clear information on which to de- 
velop an adequate theory for their occurrence. This, however, does not 
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justify statements about other cysts where the data are clear cut and u- 
equivocal. It is as much an unjustified theory for Dr. Whinery to transpose 
from his cases to other people’s cases as it is for him to refuse to regard data 
of other cases as applying to his or to unequivocally accept the data, which 
he certainly has not done, as applying to his case. 

Further, all lesions are not progressive in that they get larger in size; 
therefore, the use of the term progressive bone cavities is no more justified than 
is the term traumatic. Also, cavity is a more complicated word than cyst, and 
cyst is well established. Simple bone cyst is the accepted terminology used in 
all other bones of the body, and we can see no reason why the same term 
should not be used in cysts of the jaws to separate those lesions which are not 
lined with epithelium from all those that are lined with epithelium and which 
bear special names. Then the individual data in the individual case either 
establish clearly a pathogenesis along the lines of the ten entities listed pre- 
viously, or there are no data and one cannot establish the pathogenesis in the 
particular case. ; 

It should be emphasized that one can be certain about how a eyst is pro- 
duced only when it is removed in its entirety as a solid block and sectioned. 
When one has merely small curettings, it is impossible to make any adequate 
statements, and any theories derived from such material are questionable. 

That the lesion is clearly a cyst and that it must have a limiting mem- 
brane, be it monolocular or be it a thick blade of bone, separating it from the 
marrow cavity is evidenced by the fact that one has to break through something 
to get in contact with marrow. These cavities do not contain normal fatty 
or emataphoric marrow, and they must be demarcated from the marrow by 
some kind of wall. This wall is usually destroyed in curetting. The wall 
need not be very thick; it can be small enough that it completely curls up 
and disappears in the curetting. It should be added that pressure does not 
always produce increased bone formation. Aortic aneurysms, when eroding 
the vertebrae, for instance, do not lead to any increased bone formation that 
gives rise to a wall, as the rate of destruction exceeds the rate of reparative 
attempts and destruction only is manifest on x-ray. Since Dr. Whinery is 
drawing all his conclusions about pressure from the x-ray appearance and the 
presence or absence of walls, it seems that this should be taken into account. 





Operative Oral Surgery 


A METHOD OF LOCALIZATION OF A FOREIGN BODY IN 
THE FACIAL REGIONS 


S. L. Rorstacuer, B.S., D.D.S.,* Samue. Fearne, D.M.D.,** anp 
JoEL M. Berns, D.M.D.,** Brookiyn, N. Y. 


WO eases are reported to present a simplified method of localizing a foreign 

body in the facial regions. The removal of such foreign bodies is deemed 
diffieult beeause of the problem of localizing their exact position. Once this 
position has been ascertained and reproduced in the operative field, the removal 
is a routine problem. Failure to localize a foreign body necessitates considerable 
exploration and manipulation, with the ensuing postoperative pain, swelling, and 
arrested healing. 

Case Reports 


Case 1—A 53-year-old, well-developed, and well-nourished man was admitted to the 
hospital with a history of having been attacked, beaten, and rendered unconscious for ten 
hours. X-ray pictures revealed a complete fracture of the mandible through the right pre- 
molar area and a complete fracture of the left mandible in the area of the angle of the 
jaw. The posterior fragment overrode the anterior one, and was pulled lateral to it. 
Neurological examination was negative. Winter arches were applied and intraoral inter- 
maxillary elasties were used to reduce the fracture on the right side. The telescoped frac- 
ture on the left side was reduced via an extraoral approach and immobilized with intraosseous 
wiring. During the closing, a suture needle was broken off in the body of the masseter 
musele (Fig. 1, left lateral, and Fig. 2, posteroanterior view). After ten minutes of un- 
successful effort to recover the fragment, the wound was closed. The elastic traction was 
reapplied. Four weeks later, healing having progressed satisfactorily, it was decided to 
recover the broken needle. 

The method decided on to localize the needle effectively was as follows: a 3 by 3 inch 
square of % inch mesh screen was placed on the patient’s face over the approximate area 
of the fragment. Two arms of the screen were outlined with two pieces of adhesive tape 
in the form of a right angle, and the screen was fixed in this position. Lateral and pos- 
teroanterior plates were taken (Figs. 3 and 4). No effort was made to prevent super- 
imposition of the bodies of the mandible. Rather, a through-and-through picture was at- 
tempted. The position of the needle and its relation to the grid and the mandible were 
ascertained, and could be precisely located by counting the coordinates of the grid. 

The operative field was prepared in the usual manner. The sterilized grid was placed 
in the exact position that it had when the original radiographs were made. The two pertinent 
Squares were counted off and marked on the skin and the grid was removed. The original 
incision was reopened and the bleeding was controlled by tying and clamping. It was neces- 
sary to extend this incision anteriorly about 1 inch to facilitate the approach. The skin 
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Fig. 2. 


Figs. 1 and 2.—Fragment superimposed on mandibular teeth. 





LOCALIZATION OF FOREIGN BODY IN FACIAL REGIONS 


Note changed position of fragment in relation to lower second molar (see Fig. 1) due 
to change in angulation. 
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and superficial fascia were bluntly dissected from deeper tissues, exposing the body of the 
masseter muscle. With one finger on the skin overlying the gentian violet mark, a Kelly 
clamp was passed vertically between the fibers of the muscle. The metal needle was felt and 
grasped. The soft tissues were dissected from the fragment which was then removed, after 
which the wound was closed. 

Case 2.—A man, aged 70, appeared at the Cumberland Hospital Clinic. His chief 
complaint was pain in the temporomandibular joint area. Extraoral examination was nega- 
tive; intraorally, he was edentulous. Along the right mandibular ridge was a bluish-black dis- 
coloration which extended from the second molar to the second premolar area. X-ray exam- 
ination of the joint was negative; however, a small foreign body was visualized in the right 
mandible. It was felt that the joint pain stemmed from prolonged injury due to loss of 
vertical dimension. It was also decided to remove this small foreign body before prosthetic 
care should be initiated. 

A wire mesh was fitted over and around an occlusal film, which was then molded to 
conform more to the ridge. Under mandibular block anesthesia, a small suture needle was 
passed into the mucosa in the area where the foreign particles most probably would be. 
The plate was exposed, keeping the central ray perpendicular to the film, and the film over 
the suture needle. The x-ray picture showed the foreign particles and the needle. The 
coordinates of both the needle and the particles were read and the position of the needle 
was marked on the mesh, while holding it over the exposed plate. This mesh was then 
oriented in the mouth over the same suture needle and the coordinates of the foreign par- 
ticles were marked on the mucosa. A stab incision down to bone immediately yielded the 
small fragments of amalgam that were suspected. These were removed with a small curette 
and the wound was closed with black silk sutures. 


Summary 

A method has been presented for localization of a foreign body in the 
facial regions. It should be pointed out that any such method must embrace 
three essential principles: 

1. The radiographs must give an accurate relationship between marker, 
foreign body, and mandible. No attempt should be made to prevent super- 
imposition or to obtain maximum definition. 

2. The marker must be either left in situ or returnable to the same position 
that it had when the radiographs were taken. 

3. The marker must be of a sterilizable material to be able to be placed 
into the operative site. 





Periodontia 


THE ADAPTATION OF THE PERIODONTAL MEMBRANE 
TO PHYSIOLOGIC AND PATHOLOGIC CHANGES 


J. P. WEINMANN, M.D., Cuicaco, ILL. 


HEN the mode of junction between the tooth and its socket was first de- 

scribed, it was designated gomphosis, a wedging in of the tooth in the jaw. 
Later, when connective tissue between the tooth and bone was discovered, it was 
described as the periodontal membrane. The latter term has survived despite 
our knowledge that the tooth is anchored to its socket by numerous bundles of 
collagenous fibers, so that this structure really should be called the periodontal 
ligament. Like any other ligament, it consists not only of the stress-bearing 
fiber bundles (the principal fibers), but also of loose connective tissue between 
these bundles, with blood vessels, lymph vessels, and nerves. 


Periodontal Ligament.—The principal fibers of the periodontal membrane 
are classified as gingival, interdental or transeptal, and alveolodental fibers, 
although the first two groups, in a strict sense, do not belong to the periodontal 
ligament. A revision of our nomenclature would thus seem desirable. 

The suspensory alveolodental fibers in their typical functional arrange- 
ment are described, as a rule, as running directly from their anchorage in the 
bone to their anchorage into the cementum. This, however, is true only for the 
ligamentous fiber bundles and not for the single fibers. Such a concept would 
render almost impossible the continual changes that are correlated to the 
eruption of a functioning tooth. We are confronted with continual changes in 
the suspensory dental structures, especially in continually growing and erupt- 
ing teeth. If one considers, for instance, the rate of eruption of a rat incisor 
that grows 4% mm. every day, the magnitude of the necessary adaptive changes 
becomes quite apparent. Although human teeth, even during the time of rather 
rapid growth of the jaws, move relatively slowly, it is evident that the prin- 
ciples of adjustment must be the same. 


Intermediate Plexus.—In continually growing and erupting teeth, the 
continual adaptation of the periodontal ligament occurs in the intermediate 
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plexus of the suspensory fibers.1 Nowhere do the single fibers stretch from 
bone to cementum; instead, they are woven together about midway between 
tooth and socket by a rather cellular layer of connective tissue. The perio- 
dontal ligament can be divided, therefore, into alveolar fibers anchored in the 
bone; dental fibers anchored in the cementum; and the intermediate plexus 
which, in a manner of speaking, splices the fiber bundles together. The fibers 
of the plexus, in contradistinction to the dental and alveolar fibers, are young, 
immature collagenous fibers, as evidenced by their argyrophilia. It has been 
shown that dissolution of fibers and formation of new fibers occurs in the 
intermediate plexus,’ thereby serving the functional rearrangement of fiber 
connection. 

Teeth with limited growth show only a quantitative, but not a principal, 
difference in the structure of the periodontal ligament. If good sections of 
human teeth are studied, one is entirely unable to follow even one single 
principal fiber from bone to cementum. Although the entire bundles seem to 
run directly from the socket to the tooth, closer scrutiny reveals a break in 
each bundle, in which the fibers seem to end. These breaks have long been at- 
tributed to oblique sectioning, but they are found so regularly that their inter- 
pretation as artifacts is hardly tenable. The recognition of a plexus inter- 
medius in the human periodontal ligament is of great significance for an 
understanding of physiologic and experimental changes. 


Mitotic Activity—An important finding confirming the high cellular 
activity in the plexus intermedius is the occurrence of numerous mitoses in this 
zone.» These findings are in contrast to the relative stability of other liga- 
ments in which mitoses are but rarely seen. From these facts, one has to con- 
elude that the periodontal ligaments, and, in a wider sense, the supporting 
tissues of the tooth, experience more rapid growth than any other ligament 
and that this growth continues past the time at which growth of other sup- 
porting tissues has ceased. 

The functional arrangement of the fiber bundles is too well known to need 
further elaboration. It has to be stressed, however, that these ligaments are 
sufficiently strong to maintain the integrity of the tooth under lateral forces of 
physiologic intensity. The arrangement of the fiber bundles and their length 
will prevent any unphysiologiec compression of the periodontal structure in 
the areas of pressure during tipping movements. Conversely, it must be self- 
evident that a foree which will tip a tooth into contact with its socket must 
severely damage the principal fibers on the tension side. 


Proprioceptive Sense Organ.—Above the evident mechanical function of 
the periodontal ligament, its role as a proprioceptive sense organ must not be 
forgotten. As in all other ligaments, a great number of proprioceptive nerve 
endings can be found in the periodontal ligament and, as in all other ligaments, 
these proprioceptors serve mainly the reflectory regulation of the mandibular 
musculature. It is also clear that the relatively huge area of the sum total 
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‘ the periodontal ligaments and the unique way in which the different 
astieatory movements will stimulate the proprioceptors will make the 
eriodontal stimuli the most powerful regulatory force during the articulating 
iovements of the mandible. 


Changes Under Physiologic Conditions 


The changes in the periodontal membrane are correlated to the continual 
eruptive and drifting movements of the teeth. The continual vertical eruption 
the functioning tooth is correlated to two phenomena, namely, growth of 

e jaws and occlusal or incisal attrition. It is a well-established fact that the 
ree border of the alveolar process of both jaws is a most important site of 
vertical growth of maxilla and mandible. The teeth have to follow this growth 
pattern by an equally fast axial eruption. Proof of this movement is not only 
the histologic finding of bone apposition at the fundus of the socket, but also 
the behavior of ankylosed teeth. In early life, when the rate of growth is 
rapid, an ankylosed tooth may be partly or entirely overgrown by the grow- 
ing alveolar bone, for example, the submerging and submerged deciduous 
molars. In the later periods of general growth, ankylosed teeth show a 
marked difference in the level of their occlusal surfaces or incisal edges, as 
compared with those of the neighboring teeth, for example, ‘‘shortened’’ teeth. 


Adaptation to Occlusal Attrition— Already during the growth period, oc- 
clusal and incisal attrition is an added factor calling for compensatory 
vertical eruption and this factor, of course, persists throughout life after 
cessation of growth. 

Under ideal cireumstances, the occlusal height of the face is maintained 
by compensatory tooth eruption despite the loss of height of the teeth by 
attrition. Only in this way can the masticatory musculature, especially the 
elevators of the jaws, be maintained at their optimal functional level. One has 
to remember that a muscle loses power by overshortening. 

It is interesting that the adaptational changes in the periodontal mem- 
brane, entailing a change in the direction of the fiber bundles, also can be 
read from the change in the direction of Sharpey’s fibers in consecutive 
layers of the cementum.‘ This latter change, however, is rather abrupt, 
which seems to prove that it is not the continued apposition of cementum 
which effects the gradual change of fiber direction. 


Adaptation to Proximal Wear.—Proximal wear at contact areas is com- 
pensated by a movement of all teeth toward the midline (mesial drift). This 
movement oceurs as a result of considerable changes of the bony socket (for 
instance, apposition on the distal and resorption and reparative apposition 
on the mesial surface of the alveolus). The adjustive changes of the perio- 
dontal membrane are equally important. The resorption on the mesial alveolar 
wall detaches some fibers that are reattached and shortened during the process 
of reparative bone formation. On the other hand, the distal bundles of the 
periodontal ligament have to lengthen to allow the mesial movement. This 
change evidently occurs in the intermediate plexus. 
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The constant rebuilding of the periodontal membrane under different 
conditions on the two opposing surfaces of the root leads to visible differences 
in the periodontal membrane on the distal and mesial sides. As a rule, the 
periodontal space is narrower and the fiber bundles are shorter on the mesial 
surface of the root. Also, the interstitial spaces between the fiber bundles 
show a difference in their cross section, those on the distal circumference being 
oval and those on the mesial circumferences being more circular in outline. 
(It may be remarked that all the described continual changes of the 
periodontal membrane may well be the reason that this connective tissue is 
more susceptible to systemic damage than any other collagenous structure in 
the body.) 


Changes Under Unphysiologic Conditions 


Adaptation to Loss of Function.—Dense connective tissue (for instance, 
fasciae, tendons, and ligaments) develops and differentiates in adaptation to 
functional stimuli. It is understandable, therefore, that loss of function: will 
lead to a loss of adapted structure (disuse atrophy). The periodontal mem- 
brane of a tooth that has lost its antagonists undergoes drastic changes. The 
principal fibers of the periodontal membrane disappear and are replaced by 
a loose connective tissue whose fibers are irregularly interwoven. At the same 
time, the periodontal space narrows, giving evidence that its normal width is 
maintained by normal function and normal functional mobility of the tooth. 
One could describe these changes by saying that after loss of function the 
periodontal ligament changes into a periodontal membrane. 

A tooth that has been out of function for a considerable period of time will 
prove to be tender and loose if it is brought back into function, for instance, 
by a fixed bridge or the replacement of antagonists. After a shorter or longer 
period of use, however, the tooth again appears firm and has lost its soreness. 
These clinical experiences seem to indicate that under the influence of re- 
gained function the lost functional structure of the periodontal ligament is re- 
established. 

Experiments on human and animal teeth under overload, and especially 
under unphysiologic lateral forces, show a rather uniform picture in the areas 
where the tipping tooth exerts pressure upon the periodontal ligament: hyaline 
degeneration, hemorrhages, thrombosis, and finally necrosis of the tissues com- 
pressed between tooth and bone. 

However, only rarely were any changes seen in the areas of traction. To 
conclude, from the lack of clearly visible injuries to the principal fibers on the 
traction side that these fibers remained intact is entirely unwarranted. Col- 
lagenous fibers do not stretch. Furthermore, the length of the fiber bundles 
must prevent a movement of the tooth to contact or near contact with the 
alveolar bone if a lateral force within physiologic limits is applied. The con- 
clusion is inescapable, therefore, that these fiber bundles tear, although these 
tears are scarcely visible in routine preparations because they occur in the 
intermediate plexus. It is highly probable that by special staining technique 
(for instance, careful silver impregnation) the injuries might be demonstrable. 
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Cireumstantial evidence for this assumption is provided by observations 
ring the period of healing. It could be shown that during this time the 
witotie aetivity in the periodontal ligament on the traction side is greatly in- 
eased, a finding that can be interpreted only by the assumption of increased 
venerative and reparative processes. 

The physiology and the adaptability of the periodontal ligament play most 
portant roles, of course, in orthodontic movement of teeth. If these move- 
nts are effected by application of minimal forces, changes in the periodontal 

»embrane may be comparable, to some degree, to the changes during physiologic 
mesial drift. It is especially necessary to remember that any movement of a 
ooth necessitates, and is dependent on, a lengthening of the principal fibers on 
the side of traction. In the areas of pressure, initial resorption has to alternate 
with periods of reparative apposition in order to assure the attachment and 
differentiation of new principal fibers. 

If strong forces that move the tooth into contact or almost into contact with 
its socket are applied, damage occurs not only in the areas of pressure, but in- 
evitably also in the areas of tension. 

It is well known that depression of a tooth needs the application of strong 
forees and is always accompanied by damage to the supporting tissues and some- 
times even to the tooth itself. This is the logical consequence of the functional 
arrangement of the principal fiber bundles that, in their entirety, resist an in- 
trusion of the tooth into the jaw. An exception to this experience is the func- 
tionless tooth, whose periodontal ligament has been replaced by a periodontal 
membrane in the true sense of the word. 

Orthodontists have observed over and over again that it is more difficult 
and that stronger forces are needed to move teeth distally. A possible ex- 
planation for this observation may be found in the different length of the 
principal fiber bundles on the distal and mesial sides of the roots. As was 
mentioned before, in most teeth the mesial bundles are shorter than the distal 
bundles. The mobility of a tooth in a distal direction is, therefore, somewhat 
restricted. Thus, it may be more difficult to cause the increase in tissue 
pressure on the distal side that is necessary for the differentiation of osteoclasts 
which will remove the bone in the direction of movement. 
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Oral Medicine 


THE RATIONAL USE OF ANTIMICROBIAL AGENTS 
Reason Versus Emotion in Chemotherapy 
Ernest JAWeEtz, M.D., Pu.D., SAN Francisco, CALIF. 


HE last decade has witnessed an unprecedented development in the therapy 

of infectious diseases and a significant change in the practice of medicine. 
The variety of antimicrobial substances discovered and made freely available 
during this short span of time permitted the control of many microbial infee- 
tions and thus prevented many deaths. However, these substances have not 
eliminated the role of microorganisms in the causation of disease, and they 
have introduced new problems in medical management. The microbial world 
has responded to the introduction of antimicrobial substances into its ecological 
balance in a variety of ways. It is apparent that the indiscriminate use of anti- 
microbial drugs by doctors everywhere has vitiated their benefits, 

The inevitable large sales of any new antimicrobial agent provide for con- 
siderable financial reward. A regular trend has characterized the attitudes of 
doctors and laity alike, as shown diagrammatically in Fig. 1. The initial 
reaction to a product which promises clinical usefulness is a ‘‘phase of en- 
thusiasm.’’ Great things are expected of the new agent, but little is known 
about it. As laboratory and clinical studies progress, the ‘‘phase of initial 
stabilization’’ is reached. Certain limitations and disadvantages of the drug 
become manifest. Later, when the new drug is found to cause definite side 
effects, its popularity drops sharply; everyone discusses the harmful effects 
and not its continued usefulness (‘‘phase of disappointment’’). Finally, some 
kind of balance is reached between the real usefulness and the potential harm 
of the drug and a tentative, rational place can be assigned to it in the medical 
armamentarium (‘‘phase of final stabilization’’). To some extent, all drugs 
have passed, and will continue to pass, through these phases. Awareness of 
this pattern of response can help us to evaluate a new agent and avoid un- 
warranted optimism or undue disappointment. 

It is a rare patient nowadays who can consult a physician without, sooner 
or later, being prescribed or administered an antibiotic. The vast majority of 
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yatients do not need antimicrobial therapy at all. One gets the definite im- 
ression that the antibiotics are being given to make the doctor feel better, to 
assure him that he is doing everything in this power to make the patient well, 
‘luding giving him the benefit of anything labeled a “miracle drug.” It seems 
ite wrong to treat the doctor’s psyche, instead of a specific infection in the 
‘tient, by administering antibiotics. It is desirable to examine closer this 
ngerous trend. 

Antibioties are among the most widely used therapeutic agents in practical 
medieine; they are also the most pre-eminently misused group of drugs. In the 
\‘nited States the yearly output of penicillin is now about 380 tons and of 
treptomyein, 250 tons. The combined production of the tetracyclines and 
chloramphenicol approaches 350 tons. If one assumes that the bulk of these 
drugs is administered to patients, it becomes at once apparent how colossal the 


PHASES IN THE ESTABLISHMENT OF A NEW DRUG 


MEDICAL APPROVAL 
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Fig. 1. 


waste must be. Conservatively estimated, only 1 to 5 per cent of all anti- 
microbial drugs are administered on proper clinical indication. The rest is 
wasted, principally in the following ways: 
(1) In minor respiratory illnesses which ordinarily are viral in 
origin and are not benefited, such as the “common cold.” 
(2) For unreasonable and largely hypothetical “prophylaxis” of 
bacterial infections. 
(3) In unnecessary combinations of drugs, when either no anti- 
biotie or, at most, a single drug is needed. 


In general, the feeling prevails (although rarely admitted by the doctor) 
that in some way antibiotics are “good for the patient.” This attitude has been 
fostered on a large seale by accounts in popular magazines describing the 
miraculous benefits derived from antibiotics in a variety of nonspecific situa- 
tions. Thus, the patient often arrives at the doctor’s office with a ready diag- 
nosis of his ills and a firm conviction that he will be cured by the latest miracle 
drug deseribed in the popular press. He demands that the doctor prescribe this 
drug for him, and if the doctor hesitates he threatens “to go to Dr. Jones down 
the street who was so nice to Mrs. Smith and gave her these pills right away 
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which cured her.” One hundred years ago leeches were freely applied to salve 
the physician’s conscience or aid any and all of the patient’s ills. Twenty years 
ago vitamin pills were the vogue. Today it is antibiotics. Physicians and 
dentists find it very difficult to resist the personal and financial pressure brought 
to bear upon them by their patients. Their resistance to large-scale, indis- 
criminate dispensing of antibiotics is further weakened by the violent advertising 
pressure of the big drug houses and by the dread of omitting a drug which 
might be of vague and uncertain, but possible, benefit. This fear of withholding 
a possibly useful agent (albeit with no positive reason for administering it) 
is aided by the feeling that antibiotics not only “might do some good,” but also 
“cannot do any harm.” Yet, it is becoming increasingly more apparent that the 
administration of antibiotics without definite indication has very definite harm- 
ful effects. Prominent among them are the following: 


1. Direct Drug Toxicity.— While most antibiotics are relatively nontoxic 
in therapeutic amounts, many nevertheless produce definite undesirable side 
effects, particularly upon prolonged use. The toxicity of streptomycin for the 
eighth nerve is well known. All the tetracyclines occasionally produce gastro- 
intestinal irritation with nausea, vomiting, and diarrhea. These side effects 
often are far more severe than the disorder for which the drug was adminis- 
tered. Chloramphenicol provided the best illustration of direct drug toxicity 
as well as the irrational behavior of the medical profession. After its introdue- 
tion, chloramphenicol was suspected of potential toxicity for the hematopoietic 
system because of the nitrobenzene ring it contained. Careful initial investi- 
gations failed to suggest significant toxicity and no difficulty arose while the 
first 100,000 patients were treated. Subsequently, however, about 8 million 
persons received this drug, largely without any proper indication. A very 
few of these developed aplastic anemia which could be clearly ascribed to 
chloramphenicol. The emotional reaction of doctors then abruptly turned; 
now physicians hesitated to use this agent, even when it was clearly the agent 
of choice. Yet, the risk from its proper use is negligible. Chloramphenicol, 
or any other antimicrobial agent, should be administered when it is indicated, 
but only then. The indiscriminate, thoughtless, casual dispensing of these in- 
valuable drugs, as though they were placebos, must be strongly condemned. 


2. Hypersensitivity Reactions.—The clinical symptoms and signs resulting 
from either hypersensitivity of the patient or direct toxicity of the anti- 
microbial drug often cannot be differentiated. Skin eruptions, fever, nausea, 
and vomiting occur so frequently during antibiotic administration that the 
doctor must ask himself constantly whether they are manifestations of the 
underlying illness or reactions to the drug. Fortunately, most side effects 
due to hypersensitivity are transient, but some may be severe and even fatal. 
The cases of anaphylactic shock or death within minutes after a penicillin 
injection must be singled out for consideration. 

Direct toxicity of purified penicillin G is negligible. Up to 4 pounds of 
the drug (100 million units daily) have been given in one month to a single 
patient without difficulty. With the administration of penicillin to many 





RATIONAL USE OF ANTIMICROBIAL AGENTS 985 


millions of people, however, an increasing rate of sensitivity reactions is being 
bserved. At present, the incidence of hypersensitivity reactions varies be- 
en 4 and 15 per cent. The majority of patients who develop serious 
phylaetie reactions have had some past history of allergies or of minor 
ctions to penicillin. It must be urged therefore, that physicians and 
tists inquire about such past reactions before injecting penicillin. In 
sons suspected of being hypersensitive, skin tests with diluted penicillin 
‘en give an immediate wheal-type reaction. Patients with positive skin 
ests should receive penicillin only as a lifesaving measure, and then with the 
iost precautions. Other antimicrobial drugs must be used instead of peni- 
illin in sueh hypersensitive patients if the doctor wants to avoid the risk of 
dden anaphylactic shock or delayed serum sickness. 


8. Alteration in Microbial Flora and ‘‘Superinfection.’’—It was observed 
early in the antibiotic era that new bacterial infections sometimes occurred 
spontaneously during the course of antibiotic treatment. These ‘‘superin- 
fections’’ were attributable to microorganisms which were not affected by the 
drug administered and which gained dominance as the normal microbial flora 
was suppressed. In recent years, with the increasing use of the tetracycline 
drugs, the principal offenders in causing ‘‘superinfections’’ have been Proteus, 
Pseudomonas, staphylococci, and yeasts. The first two of these are regular 
inhabitants of the human intestinal tract and are found not infrequently on 
the skin, in air, and in water. When the normal flora in the intestinal tract 
is suppressed by antibiotics, Proteus and Pseudomonas increase quickly in 
numbers and produce a variety of infections which are very difficult to treat 
because of the drug-resistance of these microorganisms. 

In the course of treatment with tetracycline drugs, particularly Terra- 
mycin, serious and often fatal staphylococeus infections have been observed. 
Some consist of blood stream invasion with sepsis; others consist of a rapidly 
progressive enterocolitis with intractable diarrhea. The latter is associated 
with suppression of the normal intestinal flora permitting the establishment 
of drug-resistant staphylococci. 

Everyone carries a few monilia and other yeasts in the mouth, the in- 
testinal tract, and on the skin. During therapy with the tetracycline drugs, 
and more infrequently with penicillin or chloramphenicol, yeasts increase 
greatly in number and are often associated with abnormalities of the mucous 
membranes. These range from thrushlike plaques to follicular hypertrophic 
papillae and mucous membrane erosions. Infrequently ‘‘black tongue’’ is 
associated with fungus growth in the mouth. Cheilosis, with deep fissures at 
the corners of the mouth, may be attributed to monilia. This ‘‘rise of the 
yeasts’’ during antibiotic administration has been noted generally. The 
pathogenie potential for systemic dissemination of these organisms is un- 
certain, but fatal infection, with blood stream invasion and focal lesions in 
many organs, has been reported. Experimentally, it has been shown that 
Aureomyein and Terramycin actually enhance the growth of monilia and 





986 ERNEST JAWETZ 


other yeasts in the test tube and increase their virulence for mice. It is un- 
certain whether the antibiotics have a similar direct enhancing effect in man, 
The search for substances which are systemically effective against yeasts has 
not yet yielded useful results, although undecylenic acid or parahydroxyben- 
zoie acid have been claimed to suppress their growth. 

These examples illustrate the delicate balance in the normal microbial 
flora of the human body and the dangers of disturbing it. The physician and 
dentist must constantly ask themselves whether administration of an anti- 
biotic will help the patient sufficiently to offset the potential additional diff- 
culties which it may create. 


4. Masking Serious Disease.—In many infectious processes, antimicrobial 
drugs inhibit bacterial multiplication and diminish the gross manifestations of 
infection, such as fever, swelling, heat, and pain—without, however, eradicating 
the infective microorganisms. This permits the establishment of a chronic 
process which is difficult to diagnose and generally cannot be eradicated with- 
out the aid of surgical drainage. 


5. Bacterial Resistance——Every known chemotherapeutic substance per- 
mits, to a greater or lesser degree, the development of microbial resistance. 
Within a given microbial strain, mutants arise from time to time which are 
drug-resistant. When such a bacterial population is exposed to the drug, the 
susceptible organisms are inhibited or killed and the drug-resistant ones are 
left behind to proliferate. More important, from a practical standpoint, than 
this genetic change within a microbial strain is the selection of resistant 
strains by the drug present in the environment. This is best exemplified by 
the emergence of penicillin-resistant staphylococci in hospitals and clinics. 
When penicillin was first introduced a decade ago, most staphylococci were 
quite sensitive to the drug. In subsequent years, almost every patient who 
entered a hospital received penicillin for one reason or another. As a result, 
penicillin-sensitive staphylococci were eliminated from most hospital environ- 
ments. By 1948 about three-fourths of all staphylococcal strains derived from 
hospital patients or attendants were resistant to penicillin by virtue of pro- 
ducing penicillinase, an enzyme destroying penicillin. At present nearly 85 
per cent of staphylococci in large hospitals are penicillinase producers. Most 
of these organisms are carried in the upper respiratory tract of personnel and 
patients. The danger of this situation is emphasized by the increasing num- 
ber of drug-resistant staphylococcal infections clearly originating in hospitals 
and clinies and the not inconsiderable number of fatal cases of staphylococcal 
sepsis in medical personnel. ; 

The problems created for both the patient and the community by the 
large-scale indiscriminate use of antibiotics are most serious in the area of 
increasing bacterial resistance. What steps may be considered to minimize 
the dangers of this development? 

Most important is the principle of minimal use of antibiotics, employing 
them only when they are unequivocally indicated for the treatment or well- 
defined prophylaxis of clinically or bacteriologically proved infection. When 
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employed for such a purpose, the drug must be administered in a sufficient 
lose and for a sufficient time to eradicate the infection promptly and com- 
letely. This will minimize the chance for drug-resistant mutants to develop 
nd gain prevalence. Whenever possible, contact of particularly susceptible 
ersons (for example, persons with known lesions of the heart valves, open 
in lesions, burns, ete.) with an environment rich in resistant microorganisms 
ust be avoided. At present, the worst offender is the antibiotic-laden 
nvironment of hospitals and clinies where the mouth and throat of each 
‘inistering attendant carries the threat of death and destruction to many an 
nsuspecting patient. 

One aspect of the increasing drug resistance of mouth organisms deserves 
special mention. Welch and his associates? using 185 children as subjects, 
studied the prolonged use of tooth powder containing 500 units of penicillin 
er gram; 178 children in the same institution served as controls. After a 
three-year period, the penicillin users showed higher total counts of oral 
bacteria and a significantly greater number of penicillin-resistant staphylococci, 
streptoeoeci, and Neisseriae than the controls. Thus, the use of any dentifrice 
containing penicillin ean hardly be recommended. 

Lord Horder has recently stated that ‘‘. ... although many epidemic dis- 
eases of previous centuries have disappeared the automobile has: almost re- 
placed the microbe as a menace...’ The present review attempts to point 
out that the vast developments in antimicrobial therapy serve as powerful 
tools for the physician in his attempts to control infection, but have not re- 
moved ‘‘the microbe as a menace.’’ The Hunterian Society in London debated, 
on Nov. 17, 1952, the proposition ‘‘that the continued advance in medicine 
will produce more problems than it solves.’’ After several somewhat facetious 
speeches, the proposition carried by 59 votes to 47. The adjustment of the 
microbial world to the impact of chemotherapy serves as an illustration that 
the majority opinion may be correct. 
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Oral Roentgenology 


VARIATIONS IN THE STRUCTURES OF BONE AND BONES 
AND THEIR SIGNIFICANCE IN RADIOLOGY 


J. P. WEINMANN, M.D., Cuicaaco, ILL. 


T IS self-evident that the roentgenogram rests on the different permeabilities 
of tissues to roentgen rays. It is also clear that, in this respect, the high 
mineral content of bone and other ealcified tissuae—enamel, dentine, and 
cementum—must play a decisive role. This evidently is the reason why, in 
describing changes of the skeleton, terms like ‘‘decalcification’’ or ‘‘demineral- 
ization’’ and ‘‘hyperealcification’’ are so widely used. However, these terms 
are, indeed, open to misinterpretation and conducive to confusion. They should 
be eliminated, or at least qualified, by a more accurate description resting on 
sound morphologic and physiologic knowledge. 

In evaluating the changes in the skeleton as they are seen in roentgeno- 
grams, it is important to distinguish between changes of bone tissue and 
changes of bones as units of the skeleton.* As in many other instances, this 
simple dichotomy facilitates classification and diagnosis. 


Variations in the Structure of Bone Tissue 


It is known that of the three organic components of bone tissue, namely, 
cells, collagens, and mucopolysaccharides, only the latter combine with mineral 
salts, mainly calcium phosphates. This combination is a physicochemical bond. 
From this knowledge, it would appear that the degree of calcification of the 
cementing substance, the mucopolysaccharides, is always identical. When 
there are different degrees of calcification of bone tissue, we would expect 
that we then deal with different types of bone, characterized by differences in 
the proportion of the organic components. Such different types of bone are, 
indeed, known. 


Mature Bone.—The mature or lamellated bone can be taken as a base line 
for the comparison of different types of bone tissue. The cells in mature bone 
are relatively small and of nearly uniform size and shape. Their arrange- 
ment is regular and the distance from one cell to the other is rather large, 
see the Division of Oral Pathology, College of Dentistry, University of Illinois, Chicago, 
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multiple of the diameter of the cell itself. The collagenous fibrils are 
lelieate and arranged in a regular pattern. They are bound together by a 
aleified eementing substance, consisting of the mucopolysaccharides. A rough 
estimate from silver-stained sections shows that the two components of the 
ntereellular substance, collagenous fibrils and cementing substance, are pres- 
it in equal volume. 


Immature Bone.—In the embryo and during the early postnatal period of 
life, the bones consist of immature or coarse fibrillar bone. Here the cells are 
large, irregularly shaped, and irregularly spaced. The same volume unit of 
immature bone seems to contain less intercellular substance than mature or 
lamellated bone. In addition, the collagenous fibers of immature bone are 
coarse and interwoven in an entirely irregular arrangement. As a conse- 
quenee, the intercellular substance of the immature bone consists of collagens 
and mueopolysaccharides in a ratio of two to one. In other words, an iden- 
tical volume of immature bone contains much less mucopolysaccharide than 
lamellated bone. Since the cementing substance, i.e., the mucopolysaccharides, 
is the ealeifiable component of bone tissue, the greater radiolucency of imma- 
ture bone is easily understood. 

While, under normal circumstances, the immature bone gradually dis- 
appears (it persists only in the otic capsule), immature bone is formed again 
under certain pathologic conditions. Crudely expressed, it could be stated 
that immature bone is formed wherever the speedy formation of great quanti- 
ties of bone tissue seems to be functionally important. The best examples of 
formation of this type of bone are the development of a bony callus after a 
fracture and filling-in of a socket following tooth extraction. The consequence 
of the formation of immature bone under these circumstances is the roent- 
genologie invisibility of the formed bone. Biopsy specimens taken from heal- 
ing fractures or from healing extraction wounds show the presence of great 
quantities of immature bone, although its presence could not be suspected 
from a roentgen picture. 

If foci of bone destruction within mature bone are filled with immature 
bone, the latter tissue may again escape roentgenologic discovery, with the 
effect that the lesion appears as a cystlike defect of a bone. 

Only where immature bone is laid down in great quantity will it become 
visible in the roentgenogram. Some examples are the massive osteophytes 
that develop in severe osteomyelitis as an emergency reinforcement for the 
weakened bone and the peculiar osteophytes on the surface of a bone that is 
the site of an osteogenic sarcoma or Ewing’s sarcoma. In these cases, the 
arrangement of the osteophytic trabeculae has been described as sun-ray 
osteophytes. 

Bundle Bone.—There is another type of bone tissue, which Stein and asso- 
ciates first recognized in the jaws and termed bundle bone.’ It is the innermost 
layer of the alveolar bone that is also known as alveolar bone proper or lamina 
dura, which term was derived from its high radiopacity. This bone serves for 
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the attachment of the bundles of principal fibers of the periodontal membrane. 
It is characterized by the scarcity of fibrils in the intercellular substance, which 
consists, therefore, mainly of mucopolysaccharides. The relative richness of 
this type of bone tissue in the ealcifiable component causes, of course, its 
higher calcification and thus its higher radiopacity. The mesial drift of the 
teeth in a normal dentition causes a difference in the amount of bundle bone 
on the distal and mesial surfaces of the socket. The prevalence of bone resorp- 
tion on the mesial surface restricts the amount of bundle bone to small islands 
of reparative bone apposition. In contrast, bundle bone exists as a thick layer 
on the distal surface of the socket, the site of prevailing bone apposition. This 
is the reason why a good x-ray picture of a normal, healthy dentition so often 
shows a well-marked difference in the density of the lamina dura on the two sides 
of a root. 

The difference in the appearance of different areas of the alveolar bone 
proper is sometimes enhanced by orthodontic treatment. After loss of teeth, the 
pathologic migration of adjacent teeth sometimes may cause confusing pictures 
of the lamina dura. It has to be stressed that areas of high radiopacity in the 
alveolar bone proper should not be interpreted as signs of hypercalcification or 
osteosclerosis. 

Variations in the Structure of Bones 


Structural changes of a bone ean be analyzed only if the normal configura- 
tion and distribution of bone tissue and soft tissues in a particular bone are 
understood. Most important, of course, are the thickness and the shape of the 
compact bone forming the cortical layer and the presence or absence and 
density of the spongiosa within the compacta. In these respects, mandible 
and maxilla are widely different. The body of the lower jaw can be compared 
with a long or tubular bone, although the compacta does not form a closed 
tube. The body of the mandible continues into the ramus, and its structure is 
similar to that of a flat bone. The functional stresses, especially in the lower 
part of the ramus, tend to bend it over the edge and, therefore, a heavy compacta 
in this area is absent. An exception is the mandibular neck, which is reinforced 
by the ridge of the mandibular neck.” * 

In contrast to the mandible, which is a skeletal unit, the maxilla, as part 
of the cranium, does not possess a strong, compact corticalis but consists of thin 
plates of compact bone enclosing spongiosa or forming the wall of the maxil- 
lary sinus. In only two areas—around the anterior nasal aperture and in the 
zygomaticoalveolar ridge, does one find a reinforcement of the comp2et bone. 


Quantitative Changes.—Changes in the structure of a bone, but without a 
loss of its basic components, involve either a decrease or an increase in the 
volume of the bony tissues. Concomitant with these changes is, of course, an 
increase or a decrease in the soft tissues of a bone, mainly of the bone marrow. 
The terms osteoporosis and osteosclerosis should be restricted to describe these 
quantitative changes of the structure of a bone. 

Osteoporosis: Biologically speaking, osteoporosis is a disbalance between 
bone destruction and bone formation, processes that in the adult are in exact 
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equilibrium. When in old individuals production of new bone slows down as one 
symptom of general decrease of regenerative potencies, of “vitality,” while bone 
lestruetion continues at a normal rate, the sum total of bone tissue will slowly 
lecrease. Thus, senile osteoporosis is a generalized phenomenon. It involves 
ot only all bones of the body, but also, in each bone, the compacta as well as 
he spongiosa. Roentgenologically, it is characterized by a thinning of the 
‘ompacta and enlargement of the marrow spaces between the delicate spongy 
irabeeulae. (It may be mentioned that the generalized simple osteoporosis can- 
not be differentiated from an osteomalacia by x-ray examination alone. In osteo- 
malacia there is an increased loss of calcified bone which is replaced by uncalci- 
fied osteoid tissue. The latter is invisible in the roentgenogram. ) 

In the jaws, as in other bones, osteoporosis may be the consequence of loss 
of funetion—disuse atrophy. The picture is different, however, after loss of 
some teeth and in entirely edentulous persons. In the first case, the atrophy not 
only is loealized to the region of lost teeth or to the region of teeth that have 
lost their antagonists (and, therefore, their function), but it is also restricted to 
the alveolar bone, while the corticalis remains unchanged. After total loss of 
teeth, however, and the consequent muscular atrophy, the disuse atrophy may 
involve the compacta as well and finally may lead to loss of substance of the 
body of both maxilla and mandible. 


Osteosclerosis: Osteosclerosis in the jaws as a reinforcement of their basic 
structure is almost always a sign of increased mechanical function. The osteo- 
sclerosis is localized to the alveolar bone of some teeth, if these teeth are used as 
abutments for a fixed bridge. In persons who use their whole dentition and jaws 
far beyond the normal masticatory forces (for instance, in acrobats), a hyper- 
trophy of the masticatory muscles, especially the elevators of the mandible, will 
gradually lead to a generalized osteosclerosis. In these cases, the compact 
cortical layer of the mandible, the buttresses of the upper jaw, and the trabeculae 
of the spongiosa in both jaws are thickened by apposition of new bone. 


Qualitative Changes.—A change in the structure of a bone can also be ac- 
companied by a loss of the normal basic pattern of the bone tissue. In other 
words, the normal compacta or spongiosa is destroyed and replaced by newly 
formed bone in an abnormal arrangement. An example for this type of bone 
disease is the replacement of compact bone by spongy bone—for instance, in 
Paget’s disease and in hyperparathyroidism. In these cases, there is often also 
destruction of spongy bone, which is primarily replaced by connective tissue. 
In this fibrous marrow, new bone may be formed which shows, as a rule, a dense 
arrangement of its trabeculae which often consists of immature bone. In the 
roentgenogram, such areas give a peculiar picture that has been aptly named 
“ground-glass” appearance. 

In other instances, defects in a bone may be filled by massive blocks of com- 
pact or nearly compact bone which, in a roentgenogram, give the picture of 
localized or foeal osteosclerosis. Such foci can be observed in Paget’s disease, 
but also in so-ealled ossifying fibromas and cementomas.* 
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Endodontics 


THE IMPORTANCE OF CHEMOMECHANICAL PREPARATION 
OF THE ROOT CANAL / 


Grorce G. Stewart, A.B., D.D.S., PHILADELPHIA, Pa, 


OOT canal therapy may be divided into three phases: chemomechanical 
preparation, microbial control, and obturation of the root canal. Each 
of these phases is important for the eventual healing of the supporting tissues 
of the tooth. Of these, chemomechanical preparation is probably the most 
important single entity, for as the root canal is enlarged we help to reduce the 
number of microorganisms that may be present and also remove the debris in 
which they ean grow. Then, too, as we increase the internal diameter of the 
canal, we also increase the space available for a greater volume of medication. 
The enlarged canal is also simpler to obturate with a properly condensed 
root canal filling. 

This phase of treatment has been emphasized by most reputable endo- 
dontists, but it has been neglected by those who treat endodontic cases only 
oceasionally, and too much reliance is placed upon drugs alone.” * ** 

To determine more accurately the importance of cleansing and enlarging 
the root eanal in endodonties, the following study was devised. 


Method 


Patients were carefully selected who required endodontic therapy of one 
or more maxillary anterior teeth. Preference was given to those teeth that 
showed radiographic evidence of periapical pathosis and in which the pulp 
chamber was exposed to the saliva of the mouth. The pulp tissue had to have 
marked putresence or show evidence of microbial activity when a culture was 
taken. 

Those teeth which were selected were treated as follows: The tooth was 
carefully isolated, using a rubber dam. Following this, the entire area was 
swabbed with untinted tincture of Metaphen and then washed with alcohol. 
Using sterile materials, the pulp chamber was opened further and carefully 
irrigated with 0.5 ¢.c. of 3 per cent hydrogen peroxide, followed by 0.5 c.c. of 
sodium, hypochlorite (Zonite). Barbed broaches were then used to remove 
whatever pulp tissue would adhere to them. This was followed by irrigation 
with hydrogén peroxide and sodium hypochlorite, as just described. The next 
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step was to select the largest reamer that could reach the apical region of the 
tooth and manipulate the instrument within the canal to loosen any debris 
that may have been clinging to the wall surfaces. After removal of the in- 
strument, the canal was irrigated as before. The file of the same number was 
then inserted and this time the walls of the canal were planed, to further 
remove pulp remnants and smooth the surfaces. The canal again was irrigated 
as described previously. The next-sized reamer was then selected and the 
procedure was repeated. 

After each instrument was used in the canal, the irrigating solutions were 
used to flush out the loosened materials. Each canal treated was enlarged to 
a No. 6 or 7 instrument before enlargement was considered adequate. In the 
ease of younger teeth with wider canals, a No. 8 or 9 instrument was used 
before completion. Irrigation was continued, following the last instrument, 
until the solutions coming from the canal were clear of all debris. 

The canal was then carefully dried with sterile, absorbent points until no 
moisture was evident. At this time, an absorbent point was inserted in the 
canal until the apical tissues were reached. The point was permitted to 
remain in this position for approximately one minute; then it was removed 
and placed in a culture tube containing brain-heart infusion broth, and in- 
cubated for one week at 37° C. 

A small pellet of dry, sterile cotton was then inserted in the chamber. 
This was covered with gutta-percha and the seal was then completed with an 
outer layer of cement. 

At the second visit, the tooth was again isolated and treated as before. 
After the seal was removed, before any further solutions were applied to the 
wall surfaces of the canal, another culture was taken. If the test culture 
taken at the first visit was free of growth, and if the tooth and surrounding 
tissues were free from discomfort, the canal was prepared for filling. If, 
however, there was any tenderness or swelling or if a fistula had failed to 
close, even though the first culture had been negative, a culture was again 
taken. If the previous culture had been positive for growth, the canal was 
enlarged one additional instrument size and again carefully irrigated and 
dried before reculturing. When it was deemed safe, the canal was again 
sealed, without medication. 

Before root canal filling, as a routine measure of caution, the wall surfaces 
were freshened with the last-sized instrument used, and repeated irrigations 
were instituted. The canal was then carefully dried and sealed by lateral con- 
densation, as described by Grossman.® 


Results 


Of the fifty teeth thus treated, forty-seven, or 94 per cent, were free of 
bacterial growth, as tested, after the initial instrumentation and _ irrigation. 
However, when the canals were cultured on the second visit, before instru- 
mentation, only thirty-eight teeth, or 76 per cent, were free of bacterial growth. 
This would indicate a possible error of 18 per cent between the first and second 
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‘ultures. It is also interesting to note that those canals which had been positive 
or growth on the first culture were all free of growth on the second and third 


‘ulture examinations. 
Discussion 

The results of this study indicate that approximately 76 per cent of the 
‘anals treated as described did yield two successive growth-free cultures. 
[hese results compare favorably with those of Auerbach,’ who, using a some- 

hat similar method of study, was able to demonstrate 78 per cent growth- 
‘ee cultures of the canals treated. 

The 94 per cent figure of growth-free cultures after the original instru- 
nentation is, in all probability, misleading. Even though the canal was dried 
with absorbent points, there may have been enough chlorinated soda remain- 
ing to inhibit growth. It is conceivable also that, immediately following in- 
strumentation, the number of organisms remaining on the walls of the canal 
were so few that, in sampling via culture technique, an insufficient number was 
obtained to produce growth in a culture tube. 


A, B. C. 


Fig. 1.—A, Before treatment. B, After root filling. (Note collateral canal.) OC, After six 
months. (Note repair of tissues in area of collateral canal.) 

In the above case, the first culture was free of growth. The second culture was positive 

three days after the canal was filled. The clinical signs before filling, however, were favorable. 


The increase in the number of positive cultures, as found in the second 
testing, could have been due, however, to contamination during culture proce- 
dure, or to an increase in the microbial count of those organisms that managed 
to survive the original cleansing procedure. 

As noted, the primary function of the irrigating solutions used in this 
study was to flush out loosened debris. Chlorinated soda solutions, as shown 
by Grossman,° are effective in digesting necrotic pulp tissues. The repcated 
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irrigations might help, then, in removing necrotic tissues—areas inaccessible 
to the regular root canal instruments. This probably was the situation in the 
ease shown in Fig. 1. 

It is important to note that the negative culture should be used merely as 
an indication of potential bacterial destruction, and not as a definite sign that 
success in therapy must follow. The ultimate criteria for success are clinical 
responses: freedom from pain and swelling, closing of a fistula (if present), 
healthy appearance of the supporting tissues, and radiographic evidence of 
bone healing if periapical pathosis had been present. 


B. C. 


Fig. 2.—A, Before treatment. 8B, After root filling. C, Six months after treatment. 
The above case demonstrated two growth-free cultures. 


The twelve teeth which showed growth in the second culture tube but not 
in the first all appeared to be clinically healthy after root canal filling. This 
may be due to several factors: 

1. There may have been a false positive culture—a result of con- 
tamination. 

2. The additional cleansing and irrigation before obturation may 
have eliminated the remaining organisms from within the canal. 

3. The root canal cement (Grossman’s) which was used to line 
the canal as part of the obturation has antimicrobial activity, and 
may have further reduced or eliminated the remaining organisms. 

4. The seal of the canal may have been adequate, in itself, to 
prevent organisms or their toxins from leaving the canal. These 
additional factors were sufficient, either singly or collectively, to 
bring the healing potential of the tissues to a point of dominance. 


Pathologists and physiologists* have recognized the fact that if a tissue 
has the ability to heal, it will heal only if and when the irritants that prevent 
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healing are reduced to within the physiologic limits of repair of the given 
tissue. The rate and degree of healing will be directly proportionate to the 
reduction of irritation and the potential healing capacity of the tissue. The 
dentist ean thus help a tooth and its surrounding tissues to health by eliminat- 
ing or reducing the irritants that would prevent healing. 

The excellent clinical results obtained after thorough chemomechanical 
cleansing should indicate its importance in root canal therapy. Medication 
beyond this point is not treatment per se, but merely an adjunct to successful 


treatment. 


Summary 
1. The results of a clinical study to determine the importance of thorough 


cleansing of the root canal are reported. 

2. Although I do not wish to leave the impression that medication of the 
root canal is unimportant, for I do use medicaments (including antibiotics) 
where indicated, no medication other than irrigating solutions was used in this 


study. 
3. The findings indicate that the culture, although important, is not the 


determining factor for success or failure in therapy. 
4. Thorough chemomechanical cleansing of the canal is one of the most 


important phases of root canal therapy. 


References 


1. Auerbach, M. B.: Antibiotics vs. Instrumentation in Endodontics, New York Dent. J. 
19: 225-228, 1953. 

2. Bender, I. B., and Seltzer, S.: The Probability of Error of the Negative Culture With 
the Use of Combinations of Antibiotics in Endodontic Treatment, ORAL SuRG., 
ORAL MED., AND ORAL PATH. 7: 1311-19, 1954. 

3. Cahn, L. R.: Oral Infections: The Evaluation of Their Treatment, ORAL SurG., ORAL 
MED., AND ORAL PATH. 7: 1258-1266, 1954. . 

. Coolidge, E. D.: Endodontia, Philadelphia, 1950, Lea & Febiger, p. 113. 

5. Grossman, L. I.: Irrigation of Root Canals, J. Am. Dent. A. 30: 1917-17, 1943. 

3. Grossman, L. I.: Root Canal Therapy, ed. 3, Philadelphia, Lea & Febiger, pp. 199, 219, 
296. 

. Stewart, G. G.: An Improved Antibiotic-Antihistamine Compound for Root Canal 
Medication (D.C.P.), J. Dent. Med. 9: 174-179, 1954. 

. Stewart, G. G.: Determination of the Approximate Volumes of Medication Used in 
Endodontic Treatment, J. D. Res. 27: 24-26, 1948. 


1600 WALNuT ST. 





Surgical Anatomy and Physiology 


ANATOMIC STUDY OF THE HUMAN MANDIBLE 


Relationship Between the Alveolar Border, the Mylohyoid Ridge, the Lingual 
Plate, and the Third Molar Tooth 


BENJAMIN Spector, M.D., Wiuuiam A. Cursy, B.S., M.S., AND 
BENJAMIN L. Toy, A.B., Boston, Mass. 


Introduction 


HE alveolar border, the mylohyoid ridge, and the third molar tooth usually 

receive separate consideration in textbooks of anatomy. It seems reason- 
able and desirable, from a bioanatomic point of view, to treat these elements 
of the mandible as a unit, especially in situations where surgical interference 
is indicated. Cunningham,’ for example, refers to the mylohyoid line as one 
which begins at the level of the socket of the last molar tooth; Gray*® and 
Grant? make no statement concerning this relationship; Morris® remarks that 
the mylohyoid line becomes more prominent as it approaches the alveolar 
border; Piersol* merely mentions the fact that the mylohyoid line is par- 
ticularly prominent under the molars. 


Materials and Methods 


One hundred seventeen unselected, Asiatic, adult, dentulous, dry mandibles 
were studied to determine (1) the percentile range, in millimeters, from the 
alveolar border to the mylohyoid ridge; (2) the percentile range, in milli- 
meters, from the alveolar border to the apex of the third molar tooth; (3) the 
percentile range, in millimeters, of the apex of the third molar above and 
below the mylohyoid ridge; and (4) the thickness of the lingual plate of the 
mesial and distal roots of the third molar. In addition to direct caliper 
measurements, the device shown in Fig. 1 was employed, with the dial as the 
upper element and the modified dental tool as the lower element. The scale on 
the dial of this instrument* is calibrated in 4,999 inch units. In each 
measurement, to determine the thickness of the lingual plate, the operator 
scanned the area of the alveolus between the limbus and the apex until an 


From the Department of Bioanatomy, Tufts University, School of Medicine and School 
of Dentistry, Boston, Massachusetts. 
*L. S. Starrett Company, Athol, Massachusetts, Model No. 106. 
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solute minimum reading for the area was obtained and this reading was 
ecorded. The measurements were repeated on different days and the man- 
les were selected, as in the first case, in a random order with the data 
-orded in different books. An analysis was made to determine (1) the type 
statistical operations which would be valid and (2) the extent of errors 
measurement and technique. Samples of various measurements were taken 


Fig. 1. 


and compared with their corresponding repeated measurements. The samples 
tested were checked to determine their adequacy by making sure that the 
percentile levels found by interpolation on a ‘‘t’’ seale agreed within one 
percentage unit of the percentage standard error of the arithmetic mean of 
the entire population tested. Error values were increased in one case where 
there was a 2 per cent variation between the sample and the population 
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tested. Analysis on repeated measurements from samples of all areas measured 
showed a standard error of measurement of + %,o099 inch in the 0 to 29% ooo 
inch range. The source of error is correlated to the accuracy of the individual 


veasurements made. 


Observations 


Fig. 2 shows that, for the most part, the distance from the alveolar border 
to the mylohyoid ridge varies from 3 to 9 mm., whereas the distance from the 
alveolar border to the apex of the third molar ranges, in general, from 7 to 
i2 mm. A study of Fig. 3 emphasizes the clinically significant point that the 
apex is within -3 to +5 mm. from the mylohyoid ridge. Figs. 4 and 5 show 
the distribution of minimum thicknesses of the lingual plate at the roots of 
the third molar tooth. It may be seen that, with the exception of the 0 to 15 
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group in Fig. 4, the population is quite normal, as indicated by the closeness 
of the median, mean, and mode. With the 0 to 15 group included, the popula- 
tion still may be normal, since the measurement errors were +7 units through 
the 200 unit range. Fig. 5 shows also a shift of the parameters (mean, mode, 
and median) to the lower minimum thicknesses. 


Discussion 
From a practical point of view, it is obvious that the study presented 
here from a random sampling of mandibles indicates that the mean value for 
the distance from the alveolar border to the mylohyoid ridge lies between 5 
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and 6 mm. and that the mean value of the distance from the apex of the third 
molar to the mylohyoid ridge lies just below 9 mm. (Fig. 2). It is especially 
noteworthy that the apices of the third molars of 48 per cent of the popula- 
tion examined lie 1 to 10 mm. below the mylohyoid ridge (Fig. 3). An 
examination of Fig. 4 shows a ‘‘normal’’ distribution of the thickness of the 
lingual plate of the mesial root of the third molar, as indicated by the mean, 
mode, and median. It is interesting to observe that in about 65 per cent of the 
cases measured the thickness of the lingual plate of the distal root of the 
third molar lies below the 1°% o99 inch (Fig. 5). A study of Figs. 4 and 5 
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brings out the following points: first, a probability that the lingual plate in 
the region of the distal root of the third molar is thinner than the lingual 
plate in the region of the mesial root of the same tooth; second, for 50 per 
cent of the cases this probability factor would be approximately 15 per cent 
and for 25 per cent of the cases the probability factor would be 6 per cent; 
third, the mean thickness of the lingual plate in the region of the mesial root 
of the third molar would be 9% 999 inch; and, fourth, the mean thickness of 
the lingual plate in the region of the third molar distal root would be 8% ,oo0 
inch. The angle of the root from the central axis was considered in relation 
to measurement of the lingual plate thickness. In general, the figures of the 
limbus distributions suggest greater facilitation of measurements than at the 
apex. ; 

These findings should be of practical service to the oral surgeon, since 
they indicate the possibility of encountering thin lingual plates more fre- 
quently than might be anticipated. Furthermore, these data provide the 
anatomic basis for the differential diagnosis of infection in the oral cavity 
from that in the submaxillary triangle following extraction of a third molar 


tooth. 





ANATOMIC STUDY OF HUMAN MANDIBLE 


Conclusions 


1. On the basis of repeat measurements, it was found that the technique 
f measuring the mesial and distal roots of the third molar tooth showed 
lefinite reproducibility from an unselected sample of mandibles. 

2. This study indicates that a ‘‘normal’’ pattern of correlation can be 
iosited in the thickness of the lingual plate of the third molar tooth. In the 
otal mandible population measured, approximately two-thirds possess distal 
‘oots with mesial plate thickness of less than 19% ooo inch. 

3. Clinical applications of the data here presented are strongly suggestive 
when one notes the range and distribution of the lingual plate thicknesses 
and the large number of apices which were found to be below the level of the 

iylohyoid ridge. 
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Professional News Items 


The New York Institute of Clinical Oral Pathology, Inc. 


The Institute announces the fourth Herman L. Reiss Memorial Lecture to be held 
at the New York Academy of Medicine Bldg., 2 East 103 St., New York, N. Y., on Monday, 
Oct. 31, 1955, at 8:30 P.M. 

The essayist will be Douglas Quick, M.D., F.A.C.S., F.A.C.R., attending surgeon and 
director of the Janeway Clinic, Roosevelt Hospital, New York City, who will lecture on ‘‘ The 
Contributions of Radiation in the Treatment of Malignant Tumors of the Jaws.’’ 

This will be an open meeting, to which members of the medical, dental, and allied pro- 
fessions are cordially invited. 


Mount Sinai Hospital 


The Department of Dental and Oral Surgery announces that it is accepting applications 
for internship and residency on its service for the year beginning July, 1956. It is intended 
that interviews be held in the fall, so the earliest applications will receive prior consideration. 


Loyola University School of Dentistry 
Postgraduate Course 


A course in oral surgery is to be given by Joseph Kostrubala, D.D.S., M.D., M.D.S., and 
staff. The course, of one week’s duration, Oct. 10 through Oct, 14, 1955, will be limited to 
practicing oral surgeons, A feature of the course will be the use of cadavers so that the 
student can perform the various types of operations in the laboratory, including open and 
closed reduction of mandibular fractures, partial resection of mandible with bone grafting, 
and resection of maxilla for tumors, Tuition for the course is $300.00. 

For information, write to Dr. F. M. Wentz, Director, Postgraduate Division, Loyola 
University, School of Dentistry, 1757 West Harrison St., Chicago 12, Illinois. 


Ohio State University College of Dentistry 
The 1955-1956 schedule of postgraduate courses is as follows: 


Sept, 19-21 Basic Cephalometrics Orthodontic Staff 

Sept. 22-24 New Advances in Restorative Dentistry Dr. W. Lefkowitz, Dr. H. Postle, 
and Mr. R. Phillips (Indiana U.) 

Sept. 19-23 Anatomy of Head and Neck Dr. Linden F. Edwards 

Sept. 26-30 Oral Surgery Dr. M. L. Allison and Staff 

Oct. 3-7 General Anesthesia Dr. M. L. Allison and Staff 

Dec. 5-9 Complete Denture Prosthodontics . Carl O. Boucher 
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Feb. 13-17 Clinical Oral Pathology and Diagnosis Dr. Hamilton B. G. Robinson 
Feb. 20-24 Complete Denture Prosthodontics Dr. Carl O. Boucher 

March 5-9 Endodontics Dr. J. Henry Kaiser 

March 26-30 Partial Denture Prosthodontics Dr, Victor L. Steffel 

\pril 2-6 Crown and Bridge Dr. Frank C. Starr 

{pril 9-13 Complete Denture Prosthodontics Dr. Carl O. Boucher 

¥ ril 18 and 19 Post-College Assembly 
\pril 30-May 4 Oral Surgery Dr. M. L, Allison and Staff 


May 10-12 New Advances in Restorative Dentistry Dr. W. Lefkowitz, Dr. H. Postle, 
and Mr. R. Phillips (Indiana U.) 


May 14-18 Pedodontics Dr. Pettit and Dr. Williams 
fay 21-25 . General Anesthesia Dr. M. L. Allison and Staff 
June 4-8 Periodontology and Soft Tissue Lesions Dr. Robinson and Dr. Wilson 
June 11-15 Clinical Periodontics Dr. John R, Wilson 

June 11-15 Anatomy of Head and Neck Dr. Linden F. Edwards 


For further information and application, address inquiries to College of Dentistry, Ohio 
State University, Columbus 10, Ohio. 


University of Pennsylvania, School of Dentistry 


The University of Pennsylvania, School of Dentistry, announces the following post- 


craduate courses: 

Dental Assistant’s Course. Dr. Jules E, Kneisel. The course will begin on Oct. 24, 1955, 

d meetings will be held two evenings per week for 52 class periods. 

Dentistry for Handicapped Children. Dr. Manuel M. Album, Nov. 7 to 9, 1955. 

Endodonties, Dr. Louis I. Grossman. The course will start on Oct. 5, 1955, meeting one 
day per week for eleven weeks. 

Oral Diagnosis and Roentgenology. Dr. Lester W. Burket and Dr. LeRoy M. Ennis. 
Jan. 2 to 13, 1956. 

Partial Dentures. Dr. M. M. DeVan. Nov. 14 to 19, 1955. 

Periodontal Therapy. Dr. Henry M. Goldman and Dr. D. Walter Cohen. Dec. 12 to 
16, 1955. 

Advanced Practices in Functional Treatment. Dr. Ernest R. Granger. Nov. 7 to 11, 
1955. 

Precision Prosthesis and Functional Treatment. Dr. Ernest R. Granger. Jan. 16 to 
21, 1956. 

For further information concerning these courses, please communicate with Postgraduate 
Courses, School of Dentistry, University of Pennsylvania, Philadelphia 4, Pennsylvania. 


Tufts University School of Dental Medicine 
Division of Graduate and Postgraduate Studies 

The following postgraduate courses are announced: 

DPG. 706. Applied Principles in Crown and Bridge Prosthesis, Monday through 
Friday, March 19 through March 23, 1956. Tuition $150.00. Dr. Ernest B. Nuttall. 

DPG. 605. A Course in Practical Periodontology (To be taught in Spanish). Feb. 6 
through Feb. 18, 1956. Tuition, $200.00; cost of instruments, $75.00. Presented by Dr. 
Irving Glickman and staff, including Drs. Fermin A. Carranza, Javier Restrepo, Aurelio 
Echeverri, and Violeta A, Glickman. 
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DPG. 301. Minor Oral Surgery. Each Wednesday for the eight weeks from Oct, 19 
to Dec. 14, 1955. Tuition, $125.00. Dr. Edward Sleeper and staff. 

DPG. 302. General Anesthesia. Each Wednesday for eight weeks from Jan. 4 to Feb, 
29, 1956 (classes suspended Feb. 22, 1956), Tuition, $150.00. Dr. Edward Sleeper and staff, 

DPG. 303. General Anesthesia at the Boston City Hospital. Each Wednesday for eight 
weeks from Feb. 29 to April 18, 1956. Tuition, $150.00. Dr. Stephen P. Mallett and staff. 

DPG. 304. Intravenous Anesthesia for the Dental Office. Monday through Friday, 
March 19-23, 1956. Tuition, $150.00, Dr. Harold Krogh, Washington, D, C., and Dr. Adrian 
O. Hubbell, Hollywood, California. 

DPG. 305. Fractures of the Facial Bones. Eight Wednesdays from Jan. 11 to March 
7, 1956. Tuition, $125.00. Drs. Kurt H. Thoma, Edward L. Sleeper, and Stephen P, Mallett, 

DPG,. 306. Electrosurgery. Five consecutive Wednesday afternoons, 1 P.M. to 5 p.m., 
April 6 through May 4, 1956. Tuition, $100.00. Dr. Moses Strock. 

DPG. 701. Full Denture Prosthesis. One Week, June 4 through June 8, 1956. Tuition, 
$150.00. Dr. Irving Hardy. 

DPG. 702. Technique for Relining Full Upper and Lower Dentures. Two Days, 
Wednesday and Thursday, Feb. 15 and 16, 1956. Tuition, $50.00. Dr. A. Albert Yurkstas, 

DPG. 401. Orthodontics. Each Wednesday for eight weeks from Feb. 8 to April 4, 
1956 (classes suspended Feb. 22, 1956). Tuition, $150.00. Dr, Herbert I. Margolis and 
staff. 

DPG. 402. Cephalographics and Diagnosis. Monday, Tuesday, and Wednesday, March 
19, 20, and 21, 1956. Tuition, $100.00. Dr. Herbert Margolis and staff. 

For further information and application, write to Director, Division of Graduate and 
Postgraduate Studies, Tuft’s Dental School, 136 Harrison Ave., Boston, Massachusetts. 


Medical College of Virginia 


The Medical College of Virginia, School of Dentistry, Richmond, Virginia, announces 
the following postgraduate courses for the 1955-56 session: 

Partial Denture Design. Six-day course, Jan. 16-21, 1956, under the direction of Dr. 
Vincent R. Trapozzano. Fee, $100.00. 

Complete Denture Construction. Six-day course, Jan. 23-28, 1956. This course also will 
be under the direction of Dr. Vincent R. Trapozzano. Fee, $100.00. 

Crown and Bridge Prosthesis. Three-day course, Feb. 20-22, 1956, for the practitioner 
of general dentistry. Fee, $50.00. 

Periodontics. Five-day course, March 5-9, 1956. Didactic and seminar sessions will 
correlate the etiologic, pathologic, and bacteriologic aspects of periodontal disease with modern- 
day concepts of treatment planning and clinical procedures. Fee, $75.00. 

Oral Diagnosis. Six-day course, March 12-17, 1956, designed for the general practitioner 
of dentistry. Fee, $75.00. 

Anatomy of the Head and Neck. Five-day course, March 19-23, 1956. This course will 
include a dissection of the head and neck regions. Fee, $50.00. 

Oral Surgery. Three-day course, April 9-11, 1956, specifically designed for the general 
practitioner of dentistry. Fee, $50.00. 

Roentgenology. Three-day course, April 16-18, 1956, with practical instruction in the 
‘‘right-angle’’ technique. Fee, $50.00. : 
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Abstracts 
of Current Literature 


ORAL PATHOLOGY 
Extraosseous Adamantinoma. R. 8. Pollack. Arch. Surg. 69: 92, May, 1955. 


A case is reported in which a 56-year-old white man was found to have a tumor 
attached superiorly to the soft palate and laterally to the posterior margin of the buccal 
mucosa, 

The tumor was removed and found to weigh 160 grams. It measured 9 by 7 by 5 em. 
It was convex superiorly, conforming to the arch of the hard palate. 


The pathologie diagnosis was a typical adamantinoma of the acanthoma type. 
T. J. C. 


Surgical Treatment of Epithelial Tumors of the Parotid Gland. R. W. Buxton, J. H. 
Maxwell, and A. J. French. Surg., Gynec. & Obst. 97: 401, October, 1953. 


Buxton and his associates have carefully reviewed the records of 280 patients with 
neoplasms of the parotid gland. The benign growths listed include mixed tumors, papillary 
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lymphoid cystadenomas, serous-cell adenomas, acidophilid-cell adenomas, and the benign 
mucoepidermoid tumors. Wide local excision, with efforts to preserve the facial nerve, has 
been found satisfactory. 

Squamous-cell adenomas and adenocarcinomas are best treated with wide excision and 
concomitant radical neck dissection. The facial nerve may have to be sacrificed in such 
cases, although preservation of the nerve may be attempted in certain instances. 

The lymphoepitheliomas in this group were characteristically highly malignant, 
rapidly causing death, and it is suggested that lymphoepithelioma of the parotid gland 
probably is not biologically equivalent to that of the pharynx. 3. J. 


Osteoid Osteoma of Maxilla. A. R. Nelson. Arch. Surg. 70: 459, March, 1955. 


A case is reported of osteoid tumor of the maxilla in a 17-year-old Negro boy. 
There was a progressive slow enlargement of the cheek, with increasing tenderness and 
pain, following an injury to the side of the face. 

In the region of the upper alveolus, from the lateral incisor to the first premolar, 
was a rounded, firm mass which bulged into the mucobuccal sulcus and extended into the 
hard palate on the right side for a distance of 1.5 cm. Roentgenologic examination showed 
a dense round lesion, with radiating fibrillary structure and radiolucent center. 

The tumor was removed with the adjacent teeth and the pathologic examination of 
the excised specimen showed a roughly spherical mass of irregularly calcified osteoid 
tissue, at the periphery of which the osteoblasts seemed to line up radially. The central 
portion of the tumor contained a few small spicules of cancellous bone, around which 
numerous osteoclasts were seen. The spaces in between were filled with a fibrous tissue 
containing blood vessels. The tumor seemed to have arisen from the superior plate of the 
alveolar ridge and adjacent hard palate. It blended inferiorly into the cementum sur- 
rounding the tooth root. Soft tissues were displaced but not invaded. T. J.C. 


ORAL MEDICINE 


Treatment of the Buccal Manifestations of Tuberculosis With H.A.I, (Tratamiento de 
las manifestaciones bucales de la tuberculosis con H.A.I.) Carlos Floriana, Bernabe 
Espinal, and Enrique E. Febbraro. Rev. Odontol. 41: 270, 1953 (Argentina). 


This report is made as a previous communication on the results obtained in the 
treatment of oral manifestations of tuberculosis with the use of hydrazide of the isonico- 
tinie acid ((H. A. L.), “Isopyrin Astra.” 

It is commonly known that hydrazide as a chemical agent is not new, but its use 
in the treatment of tuberculosis is. 

With the launching of streptomycin in 1944 and the para-aminosalicylic acid in 1947, 
as well as other drugs, it was believed that the problem of tuberculosis was solved. Un- 
fortunately, the facts showed great differences between the laboratory tests of these drugs 
and their effectiveness in man. 

“The discovery of a drug which applies to tuberculosis of all kinds modifies the clinical 
picture, however, giving a more optimistic view. We applied the product in several pul- 
monary patients with secondary extrapulmonary injuries, giving the dosage indicated by 
the manufacturer, and it was well tolerated. 

“The dosage is in relation to the weight of the patient; the average is 4 to 7 mg. 
tablets per kilogram of weight in twenty-four hours. From the results, investigations 
should be continued in this new field of chemotherapy. 

“Although we have had some failures, we attribute them to intolerance or perhaps 
wrong administration of the drug to patients who gave little cooperation. We firmly be- 
lieve that it is a chemical agent which reduces, as well as heals, the oral manifestations of 
tuberculosis.” G. A. BR. C. 
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Carcinoma of Jejunum in Intestinal Polyposis With Oral and Digital Melanosis. W. P. 
Kleitsch, R. J. Korn, and H. B. Saichek. Arch. Surg. 69: 101, May, 1953. 


A ease is reported of a 23-year-old white man who had dark spots on his lips, 
extending on to the bucal mucosa. 
The patient’s chief complaint was abdominal cramps. He was operated upon and 
nd to have adenocarcinoma of the jejunum. 
The association of specific oral and cutaneous pigment pattern with gastrointestinal 


lyposis is considered important, although its exact significance has not been discovered. 
T. J. C. 


Herpangina and Herpetic Gingivostomatitis: Clinical Differentiation, R. H. Parrott. 
Postgrad. Med. 17: 298, April, 1955. 


Herpangina is an acute infectious disease caused by Group A. Coxsackie viruses. 

he disease occurs in summer, and is characterized by sudden onset of fever, anorexia, 

sphagia, and sore throat. In the pharynx there are grayish white papulovesicular lesions 

which are 1 to 2 mm, in diameter and which have an erythematous base. The lesions 

progress over a period of several days to form slightly larger ulcers which are usually found 

m the anterior pillars of the tonsils, soft palate, and uvula. Therapy usually entails little 
other than reassurance and the administration of antipyretics. 

Acute infectious (herpetic) gingivostomatitis is a common disease which occurs through- 
out the year and affects children of about the same age as those affected by herpangina. The 
usual symptoms, which include fever, dysphagia, sore mouth, fetor oris, and bleeding gums, 
are relatively gradual in onset. The patient is moderately severely ill, and often has sub- 
mandibular lymphadenopathy and hyperemia, hypertrophy, and/or hemorrhage of the gingivae. 
Vesiculation or uleers, or both of these lesions, commonly occur on the gums, tongue, lips, 
and buccal mucous membrane. Occasionally, such lesions occur on the anterior pillars 


and pharynx. The fever lasts for three to four days, although there may be some lingering 
elevation of temperature for virtually a week. The oral lesions persist for eight to twelve 


or fourteen days. 

The extent and duration of the lesions, including gingival involvement, in cases of 
herpetic infection may necessitate the use of local analgesia, antisepsis, and hemostasis. At 
times it is also necessary to employ parenteral fluid therapy. 

Probably as important as the ability to differentiate these two diseases is the recognition 
that they are clinical entities, that their cause is known, that their prognosis is well estab- 
lished, and that therapy does not necessitate the use of antibiotics. xd & 


ORAL SURGERY 


Meniscectomy. A New Approach to the Temporomandibular Joint. J. R. Rongetti. Arch. 
Otolaryng. 60: 566, November, 1954, 


Patients with temporomandibular meniscus disease have pain as their main symptom, 
which is always more severe when chewing. Meniscectomy is of benefit in certain types of 
temporomandibular joint derangement. 


Operation 


“The head is prepared and draped as in endaural temporal bone surgery. The first 
incision begins at the superior extremity and well within the external auditory canal 
down to bone, and extends upward in a curvilinear manner, hugging the anterior helix and 
becoming less penetrating as it approaches the surface, and ends at about the level of the 
inferior crus. The incision is deepened until the temporalis muscle fascia is identified. 
Bleeding points are clamped and coagulated. The second incision is an inferior con- 
tinuation of the first incision, starting at its endaural limit and sweeping anteriorly in a 
circular manner on the posterior surface of the tympanic plate. The blade at this time 





1010 ABSTRACTS OF CURRENT LITERATURE 


must be in continuous contact with the tympanic plate. If the incision is external to the 
edge of the tympanic plate, the parotid gland will be incised, and troublesome bleeding 
will ensue. This incision describes almost a complete half-circle. Before it becomes a 
complete half-circle, it is extended in a straight line anteroinferiorly in the incisura 
intertragica, cutting through the cartilage in this area and ending just before it approaches 
the surface. With a periosteal elevator the temporalis muscle is undermined and the root 
of the zygomatic arch is identified. With anterior retraction more of the zygomatic arch 
is exposed. The condyle can be palpated immediately after this retraction, and with blunt 
dissection the capsule of the joint is easily exposed. Parallel horizontal incisions are then 
made into the upper and lower joint compartments, and the disc is then grasped with small 
hemostats. A narrow periosteal elevator is then used to free the meniscus, care being 
taken not to scratch the synovial articular surfaces. Small scissors are then used to cut 
the cartilage from its anterior and deep attachments. Following this removal, motion of 
the condyle and inspection of the joint surface are possible. The capsule need not be 
sutured, and the upper portion of the skin incision is closed with interrupted black non- 
absorbable surgical (silk) sutures. Drainage is not used, and a long Parresine (pliable 
paraffin) mesh wick is inserted in the canal. A regular mastoid dressing is used, and 
prophylactic antibiotic therapy is instituted. The patient is given liquids for 24 hours 
and is asked not to move his jaw for the first 24 hours. After this first day he is en- 


couraged to move his jaw freely and is given a regular diet. On the fifth day the wick 


is removed.” T. J.C 


NEUROLOGICAL DISEASES OF THE FACE 


Surgical Treatment of Trigeminal Neuralgia. J. M. Lopez-Porrua. Bull. Consejo General 
de Colegios Medicos de Espafia. 16: 15, May, 1954. 


After a short introduction, the author describes the symptomatic and essential 


neuralgias, as well as the clinical manifestations and treatment. He summarizes the indi- 
cations for each of the operations employed in the treatment of the essential type as 


follows: 


1. The Spiller-Frazier operation is indicated for older patients. 

2. The Dandy operation is indicated for the younger patients. 

3. The Sjouvist operation is preferable in cases of bilateral or localized prosopalgia, 

or that localized in the third branch. 

. The operations on the brain and the gray nuclei of the basis have but few and 
exceptional indications, represented fundamentally by the symptomatic neuralgias 
or incurable malignant processes which have shown themselves refractory to other 
therapeutic measures and the syndrome of Olivecrina of painful anesthesia, irre- 
ducible by other treatments. 

These are undoubtedly the surest means on which we can rely at the present time 
for the treatment of the Fothergill syndrome, and it can be said that they form the therapy 
of election in these painful cases. 

Although the problem of treatment of trigeminal neuralgia is not yet totally solved, 
it is possible by means of operative procedure to bring about great improvement and 
frequently a cure in the most adverse cases. However, it is absolutely necessary that 
the proper technique for each case be chosen and that it be carried out in an irreproach- 
able manner. 
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Editorial 


Honors Which Honor the Profession 
HE science of dentistry has made great progress during the last decades. 
One needs only to peruse the Journal of the American Dental Association, 
1c Journal of Dental Research, and the American Journal of Orthodontics, to 
iention a few in addition to our own publication, to be convinced that dentistry 
as taken its rightful place among the disciplines in the universities of the 
\nited States of America. The same may be said for dentistry in other lands. 

A statement was made some time ago by a soi-disant dental educator that 
the faeulties of dental schools should be staffed by a greater number of 
Ph.D.’s. This reflects unfavorably on our profession. To imply that doctors of 
dental medicine or dental surgery with sound background are not qualified to 
compete with other professions along scientific lines is a slander against present 
dental edueation. In fairness, it must be said, however, that there are reasons 
why more dentists are not attracted to research or full-time teaching. First 
of all, embarking on an academic career involves an economic sacrifice and often 
research positions are insecure. Lack of adequate funds for dental research is, 
of course, the fundamental handicap. There is need for better public relations 
to familiarize both the allied professions and the public at large with dentistry’s 
role in basie research and the physical benefits that may be derived therefrom. 

It is gratifying to observe that academic institutions: are beginning to be 
cognizant of dental contributions made to our scientific knowledge by the in- 
creased number of dentists awarded honorary degrees. We take pleasure in 
mentioning the following honorary degrees awarded to distinguished dentists at 
recent commencement exercises : 

Dr. Arthur H. Merritt was awarded the honorary doctor of laws degree 
by Baylor University. He has been interested in the development of the Brown- 
ing-Armstrong Memorial Library on the Baylor campus. He was introduced 
to President William R. White of Baylor University who conferred the degree. 
The citation by Dr. Wilby T. Gooch, Dean of the Graduate School, was as follows: 

Dr. Arthur Hastings Merritt, born in Williamsburg, Massachu- 
setts, and trained in the profession of dentistry at New York University, 

is now entering his sixty-first year of continuous practice in the field 

of dentistry. He has been honored by University of Michigan, Univer- 

sity of Maryland, and Columbia University with honorary degrees; 

is the recipient of the Fauchard gold medal for contributions to 

science; of the Jarvie gold medal for distinguished service in the art 

and science of dentistry; the Callahan gold medal ‘‘in recognition of the 

high merit of scientific contributions made to humanity and the healing 

professions’’; of the Alfred C. Fones Memorial Medal for ‘‘ achievement 

in the art and science of dentistry.’’ He has served as president of 

the American Dental Association, the American Dental Foundation, 

the American Academy of Periodontology, the American College of 

Dentists, and the American Board of Periodontology, and is known for 

historical, antiquarian, and humanitarian activities in many fields of 


endeavor. 
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Dr. Edward R. White received an honorary doctor of laws degree from 
Seton Hall University at South Orange, New Jersey, in recognition of his 
contributions to dental education in New Jersey. 

Dr. Otto W. Brandhorst, former president of the American Dental Asso. 
ciation, dean of the Washington University School of Dentistry in St. Louis, 
and Secretary of the American College of Dentistry, received an honorary doe- 
tor of science degree from the Medical College of Virginia. 

Dr. Frederick Sumner McKay received an honorary doctor of science degree 
from Western Reserve University. He was presented for the degree by Dr. 
Thomas J. Hill, professor of oral pathology to the president of the University, 
as a practitioner of dentistry, scientific investigator, author, and teacher, with 
chief interests in the relationship between fluorides in the public water supply 
and dental health. Having devoted his life and his professional career to the 
demonstration of this relationship, and to gaining public health measures, he has 
brought about the improvement of the health of millions of his fellow American 
citizens. 

President John S. Millis of Western Reserve University conferred the 
honorary degree upon Dr. MeKay with the following citation: 

Frederick Sumner McKay, because you have devoted your scientific 
talents and keen powers of observation to an important problem of 
public health; because you have conducted with rare singleness of 
purpose a lifetime campaign to awake your fellow citizens to a simple 
but great scientific truth; because as a practitioner, an investigator, 
an author, and teacher, you have lived a rich and long life in the service 
of your fellow men, we delight to honor you. By virtue of the 
authority vested in me I confer upon you the degree of Doctor of 
Science, honoris causa. In token thereof we invest you with the hood of 
the University and ask you to accept this diploma. 

Dr. Arthur Ervin Smith, of Los Angeles, was honored by the Arizona 
State College at Tempe at the sixty-ninth annual commencement. The honorary 
degree of doctor of science was conferred upon him by President Grady 
Gammage who acknowledged him as: 

‘An internationally known specialist in anesthesia, reconstruction 
plastic, and maxillo-facial, and oral surgery who has taught at St. 
Louis University, University of Tennessee, Loyola University, and the 
University of Southern California.’’ ‘‘His achievements in research, 
invention, and writing are known by all in his profession. They have 
won bountiful and deserving professional honors and recognition. Many 
Arizonans are thankful for his skill in medical and surgical care for 
he has served them through the Arizona Industrial Commission since 
its inception twenty-eight years ago. He is a great teacher, a great 
practitioner, a great author, with an imaginative and creative mind, 
who has given and is giving unstintingly of his time and energy to 
mankind but, above all, giving it with enthusiasm, cheerfulness, patience, 
professional courage, kindliness, and sympathetic understanding.’’ 

The dental profession can be proud of these men, leaders in various fields, 
and in turn the recipients should derive considerable satisfaction to be recognized 
by these honors. } | & A 





Operative Oral Surgery 


AMELOBLASTOMA OF THE JAWS 


(icorce S. SHarp, M.D.,* Wetpon K. Butiocsx, M.D.,** anp 
FRANK C. BINKLEY, M.D.,*** PAsapENa, CALIF. 


HE term ameloblastoma, although not universally acceptable, has been 

approved by the American Academy of Oral Pathology,’® and for that 
reason is used throughout this discussion. Other terms used to describe this 
tumor are basal-cell tumor, adamantinoma, epithelial odontoma, adamantino- 
blastoma, cystadenoma adamantinum, epithelial. adamantinum, and carcinoma 
of the tooth germ residues. These epithelial tumors of the jaws are locally 
invasive and, on oceasion, may be capable of metastases. 

The purpose of this article is to report the clinical, roentgenographic, and 
pathologie findings in fourteen cases. of ameloblastoma treated by one of the 
authors (G. S. S.), and to diseuss the pathogenesis. 

Etiology.—A definite cause which can satisfactorily explain the origin 
of the ameloblastoma has not been determined. Dental maldevelopment and 
delayed eruption of teeth have been noted in many cases and extraneous factors, 
such as infection, chronic irritation, and trauma (direct blow or extraction), 
frequently appear to be associated. 

Pathogenesis——The concepts involved in the histogenesis of these 
tumors of the jaws are complex. At one time or another, fetal enamel organ, 
debris of Malassez, dentigerous cysts, and oral epithelium, with its appendages, 
have been implicated in the origin of these tumors.'® '* 

The odontogenic theory of origin has received the widest acceptance, how- 
ever, because ameloblastomas occur most commonly in the jaws and because of 
their histologie resemblance to enamel-producing cells. Manley’? recently de- 
fended this hypothesis and emphasized the eytologic characteristics of the 
peripheral basal cells in the ameloblastomas. According to him, they ‘‘show a 
degree of differentiation comparable only with that of the superficial columnar 
cells of the dental lamina or the internal dental epithelial cells of the enamel 
organ.’’ He denies that there is a true stellate reticulum, and states that, for 
that reason, there ean be no stratum intermedium. According to his view, the 


Pathologic material was furnished by Alvin G. Foord, M.D., Consulting Pathologist, 
Huntington Memorial Hospital (formerly pathologist). 
, *Professor of Pathology, School of Dentistry, University of Southern California; Assistant 
Professor of Surgery, School of Medicine, University of Southern California. 

**Associate Professor of Pathology, University of Southern California, School of Medicine. 

***Radiologist, Pasadena Tumor Institute, Pasadena, California. 
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precursor cell is either a remnant of the dental lamina or the inner enamel 
epithelium. According to James and Wellings,’ there is no fundamental species 
difference in tooth development. Therefore, the documented neoplasms studied 
by Zegarelli'’ are of particular interest regarding the potentialities of the intaet 
outer enamel epithelium. The tumors traced to this origin, while not inter- 
preted by us as ameloblastomas, do illustrate the fact that the differentiation of 
the outer enamel epithelium is squamous in type. Furthermore, in his study 
of the 127 mice, cellular epithelial rests were noted in only approximately 5 per 
cent and none were noted to proliferate or take part in any way in the formation 
of the neoplasms. The epithelial remnants in tooth germs in intraocular 
transplants, according to Fleming,’ were traceable to ameloblasts which had 
‘‘lost their tall columnar structure and formed clusters or cords of epithelial 
cells, eptihelial pearls, keratinized material, and sometimes cysts.’’ The epithelial 
remnants from these structures often formed large islands of basal cells with 
squamous centers. When tooth germs were transplanted in the tissues of young 
pups, ameloblastomas were not noted. 

The stratum intermedium is thought to act as an ‘‘organizer’’ on the inner 
enamel cells, which results in progressive cytologic changes in the latter. These 
cells are designated as preameloblasts,'® the cells which, according to Manley’s 
hypothesis, give rise to some of the ameloblastomas. If this viewpoint were 
correct, it would seem most plausible that not only a true stellate reticulum, 
but also a stratum intermedium, would be observed in these tumors. It would 


also be quite plausible that odontoblasts and dentine were present, for these are 
caused to differentiate when the preameloblast forms. The cells in the amelo- 


13 


blastoma are not ameloblasts, as enamel is not formed.* 

It would appear to us that the view that these tumors are formed from only 
special tooth germ structures is much too rigid an attitude. Without regard 
to the anatomic origin, the histologic variations in pattern from tumor to tumor 
and from different parts in the same tumor have a characteristic microscopic 
structure. These histologic appearances are due to graded degrees of matura- 
tion of cells displaying the morphologic features of unspecialized basal cells. 
These, therefore, are epithelial tumors with areas which differentiate in the 
direction of odontie tissues but never fully attain this degree of specialization. 
It is not implied that these tumors cannot and do not arise from odontie residues, 
but simply that valid proof for such an origin has not been adequately docu- 
mented. Tumors with the histologic characteristics of an ameloblastoma, as 
seen in the jaws, have been traced to the gingival mucosa’ and to dentigerous 
eysts.* 11 They oceur around the pituitary region® and, while they are alleged 
to occur in the long bones, it is open to serious question whether these are, in 
fact, of similar histologic appearance.* 

Histology.—The structure of ameloblastomas of the jaws may vary within 
wide limits and has been well documented in the literature.) ** 1 %* The 
structural characteristics are related to the degree of differentiation and to 
the reaction of the host, the latter accounting for many of the gradations in 
histologic structure—a point for which there has been a notable lack of 
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preciation, resulting in too much attention being focused on minutiae of 
‘ular detail and pattern. The diagnosis depends upon the clinical, roent- 
ographie, and pathologie findings. The presence of the peripheral basal 
s is the most important cytologic feature; these may be cuboidal to tall and 
imnar. The stellate reticulum, so-called, is often present but is not necessary 
a diagnosis. There may be numerous macro- and microcysts, as well as the 
nerous histologie alterations secondary to inadequate therapy. 
The biologie behavior of a given tumor eannot be correlated, as a rule, 
h the histologie structure.” The different microscopic patterns, whether 
iprising large or small areas of a particular tumor, all have a predilection 
invasion of bone and soft tissues. The tumor slowly but surely creeps along 
vascular spaces of the bone and, by pressure resorption, gradually destroys 
cortical bone. Variable amounts of reactive fibrosis are present, giving an 
ppearanee of quasi-enecapsulation. In the overwhelming majority of these 
mors, unless adequately treated, the slow but sure creeping attrition of the 
idjacent bony and soft tissues finally leads to death. Variance of this pathology 
is infrequently observed. Carcinomatous changes may be present in an early 
phase of the life history of the tumor (Case 3), or such changes may be 
associated with the aggravation due to incomplete surgical interventions (Case 
’). Differentiation is usually squamous carcinoma. 


Incidence.—The frequency of occurrence of these tumors is about equal 
in both sexes, although males predominated in our group. The literature records 


the greatest ineidenee in the seeond and third decades of life, while in the 
majority of our eases these neoplasms were first observed during the fifth and 
sixth deeades. The mandible is reportedly affected far more frequently than 
the maxilla, in a ratio of at least 4 to 1. In our series, the jaws were affected 
equally. 

Clinical Characteristics——As in other tumors of the jaws, the clinical 
characteristies are not pathognomonic, but subjective complaints or objective 
signs should arouse suspicion beyond a provisional diagnosis of a dental root 
abseess. Growth is usually very slow and early symptoms are rare. Symptom- 
free tumors are oceasionally disclosed, however, in a roentgenographie survey of 
the teeth (Fig. 1). The initial complaint of the patient is often. a painless 
swelling of the jaw or a toothache. In the maxillary tumors pain occurs much 
earlier in the course of the disease than in mandibular tumors. Later, the 
patient may complain of spontaneous loosening of a tooth, alteration of normal 
occlusion or a loosening of dentures. Ulceration may occur following extraction, 
or it may appear spontaneously. 

Diagnosis.—After a tentative diagnosis is made with careful intraoral 
and extraoral roentgenograms from various angles, due consideration should be 
given all possible lesions that produce radiolucent areas in the jaws. The non- 
odontie and odontie cysts ordinarily may be excluded on the basis of these films. 
Careful consideration should be given the peripheral and central giant-cell 
reparative granulomas, the true giant-cell tumor, lesions of hyperparathyroidism, 
and all the various forms of fibrous dysplasia, as well as the histiocytoses. 
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Whenever any of these diseases, particularly the ameloblastoma, is con- 


sidered, a biopsy specimen is required for microscopic examination. In the 


presence of an ulcerated growth, the procedure is no problem. In a deep-seated 
tumor, the extraction of a related tooth may furnish adherent tumor or provide 
an adequate opening to obtain tumor tissue. If this procedure is not feasible, 
a minor surgical approach with minimal trauma is necessary and may be done 
without interfering with the subsequent treatment. 

In order that the practical features may be emphasized and demonstrated, 
three cases have been selected to illustrate (1) local invasion of soft tissues, (2) 
repeated inadequate surgery resulting in carcinomatous change, and (3) 
squamous-cell carcinoma developing from an ameloblastoma, with distant 


metastases. 


Fig. 1.—Roentgenogram of the gingival type of ameloblastoma showing a periosteal flare in 
the retromolar area from superficially invading tumor. 


Case Reports 


Case 1.—(Direct invasion into soft tissue). The patient, P. H., was a 60-year-old 
man. A painless swelling on the lingual surface of the right upper gingiva had been 
observed by the patient four years previously. This had gradually enlarged, and ulceration 
developed with more rapid growth a few months before the initial examination on Dec. 29, 
1934, which disclosed an ulcerating tumor mass, 4 by 6 em., involving the right upper alveolar 
ridge and hard palate. Roentgenograms showed a destructive process in the right hard 
palate and alveolar ridge extending from the lateral incisor to the second molar tooth. Roent- 
genographically, the tumor did not involve the antrum (Fig. 2). The biopsy report was 
ameloblastoma. : 

A partial block resection of the lower half of the right maxilla was performed, and 
involved the alveolar ridge, hard palate, floor of the right naris, and antrum, including the 
tuberosity and the lower half of the walls of the antrum. 

The first recurrence was noted in March, 1943 (nine years later), in the right naris, 
with invasion of the incisor crest and the anterior nasal spine. From 1943 to 1945, eight 
surgical excisions were performed for persistent disease. Finally, in 1945 (fifteen years after 
the onset), a left hemiplegia developed. Roentgenograms showed extensive bony destruction 
on the right side of the base of the skull. The patient died in February, 1950, and an 
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opsy revealed a large defect in the right cheek, with the absence of the maxilla and 


ents of the orbit, as well as the inner nasal structures. Persistent disease was apparent 
the left maxilla, antrum, and ethmoidal area. A large defect existed in the base of the 
| where direct extension had occurred through the dura into the brain. Distant metastases 


not evident. The microscopic diagnos!s was similar to the original biopsy. 


Roentgenogram of ameloblastoma with extensive destruction of the alveolar 
ridge with the characteristic cystic formation. 


Fig. 3.—Case 2. Photograph showing granulation-like tumor tissue partially surrounding 


the second molar tooth. The alveolar ridge is widened by tumor tissue invasion. 


Case 2.—(Repeated inadequate surgery and carcinomatous changes.) The patient 
was J. F., a 9-year-old boy. Two weeks before our examination on May 11, 1945, soreness 
in the left lower molar region had been treated, without benefit, as a Vincent’s infection. 
The local pain increased and a biopsy was taken from the gingival margin, which revealed no 
neoplastic tissue. 

Our examination disclosed exuberant tissue over the third molar area partially covering 
the second molar tooth. The tumor, which measured approximately 3.5 by 3.0 em., extended 
down the lingual surface of the mandible and laterally into the buccogingival fold (Fig. 3). 
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Roentgenograms showed a locally destructive process which had caused a radiolucent defeet 
around the roots of the second molar tooth, with destruction of alveolar and cortical hone 
(Figs. 4 and 5). A biopsy disclosed ameloblastoma. 
A section of the left mandible was taken, extending from the first premolar to a point 
2 em. down from the coronoid process in a semivertical fashion, to preserve the posterior 
segment of the angle of the jaw. A block resection of this portion of the mandible with 
. 


Fig. 4. 


Fig. 5. 


Fig. 4.—Case 2. Roentgenogram demonstrating extensive bone and root destruction. 

2. Roentgenogram from the anterior-posterior projection showing even 
more clearly the extensive invasion and destruction of alveclar and cortical bone in the molar 
and retromolar area. 


Fig. 5.—Case 2 


the contents of the submental, submaxillary, and upper carotid triangles was done. The 
bone ends were held in position by means of Roger-Anderson external appliances and the jaws 
were wired together. The pathologic diagnosis was ‘‘ameloblastoma invading bone and soft 
tissues without lymph node metastases.’’ 

Two months later, in July, 1945, the cutaneous scar was removed and a free bone graft 
from the ilium was fitted into the defect. The bone healed completely and the symptoms 
subsided until June, 1948, when a nodule appeared in the cuspid area of the mandible, and 
another one in the soft tissue of the masseter muscle. Roentgenograms disclosed a destructive 
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‘ss in the anterior portion of the left mandible and a destructive, invasive appearance of 


ascending ramus of the mandible. The biopsy report was ‘‘squamous-cell carcinoma 


loping in an ameloblastoma.’’ 
An en bloe resection of the left mandible was performed from the right central incisive 


including the bone graft and condyloid process as well as the masseter and pterygomaxil- 

muscles. Healing was prompt, but a recurrence appeared three months later. The 

ase was only temporarily controlled by roentgen therapy. The patient died on July 20, 
The autopsy disclosed an extensive, locally invasive tumor which had infiltrated all soft 

es and muscles of the cheek and pterygomaxillary fossa. Distant metastases were not 


onstrated. Death was due primarily to a massive hemorrhage from the tumor site. The 


scopic diagnosis was ‘‘ameloblastoma with squamous-cell carcinomatous changes.’’ 


Case 3.—(Anaplastic ameloblastoma with distant metastases.) The patient was 

a 19-year-old boy. A toothache had developed in the right lower second and third 
ar areas two weeks previously. The right lower third molar was extracted. The tooth 
incompletely formed and the roots appeared eroded. The healing processes one week 
the extraction were abnormal. A biopsy of the granulation tissue disclosed a squamous- 
carcinoma developing in an ameloblastoma. 

On examination, Jan. 12, 1942, an exuberant tissue was visible in the molar area. The 
ssue had completely covered the first and second molar teeth, and there was extension 
cually into the floor of the mouth and laterally into the buccogingival fold. Lymph nodes 
not palpable. Roentgenograms demonstrated an extensive, bone-destructive, invasive 
r which had invaded alveolar and cortical bone throughout the molar area (Fig. 6). 


10 


Roentgenogram showing classical appearance of infiltrating and destructive 
invasion of a carcinomatous ameloblastoma of the mandible. 

\ wide resection of the mandible together with the contents of the right upper neck 
was performed immediately, and for three weeks healing seemed to be progressing satis- 
factorily. Then a recurrence of the disease appeared in the pterygomaxillary muscles, with 
invasion in the maxilla. A resection of the maxilla and contents of the orbit was performed 
early in February, but tumor tissue quickly reappeared in the wound and grew rapidly. The 
patient died on March 21, 1942. The autopsy disclosed a large surgical defect in the right 
face with an absence of the mandible, maxilla, and the contents of the orbit. The cervical 
region was open into the pharynx and the tongue partly filled this defect. Extensive tumor 
infiltration in the right maxillary area, the left half of the mandible, and the soft palate and 
pterygomaxillary fossa, directly invading the skull, dura, and brain, was reported. Metastases 
were demonstrated in the lungs, liver, and lower mediastinal lymph nodes. In summary, 
this is an anaplastic carcinoma arising in an ameloblastoma, with the shortest clinical course 
in our series—two months and nine days from diagnosis to death. 
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Roentgenographic Appearance.—Ameloblastomas of the jaws are ex. 
tremely variable. In general, they are multilocular, radiolucent, bony defects of 
varying sizes and shapes, fairly well demarcated from the surrounding hone, 
and often expanding and thinning the bony cortex, especially outwardly (Fig, 
7). Numerous trabeculae divide the lobulated defect into more or less rounded 
compartments of varying sizes, which appearance probably is representative 
of residual cortical bone at the periphery of the lesion due to uneven bony 
resorption rather than true bony septa. 


Fig. 7. 


Fig. 8. 


. 7.—Classic roentgenographic evidence of multilocular radiolucent bony defects in 
alveolar bone in an ameloblastoma. 

Fig. 8.—Ameloblastoma arising in relation to an unerupted third molar tooth. Roent- 

genographically, a single cyst cavity is demonstrated adjacent to the tooth root with destruc- 
tion of bone in the retromolar area. 


Absorption of tooth roots and tooth displacement are frequent findings, 
especially in the larger lesions. Less commonly, the defect is uniloeular, making 
differentiation from true cysts difficult. However, the ameloblastoma is less 
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ely to have a smooth border, tending to be more lobulated and irregular. The 
aracteristie location in the mandibular third molar region is helpful in dif- 
ential diagnosis (Fig. 8). 
Ameloblastomas, particularly those arising in the molar area, often are 
observed until late in the course of the disease. This may be due to the 
ct that the objective symptom most commonly described in the forward 
cations is malalignment of teeth. Tumors of the longest duration usually 
cupy the angle of the jaw and replace the ascending ramus of the mandible to 
oreater extent than the horizontal ramus. Roentgenographically, the maxillary 
mors rarely attain the same massive size, but otherwise the characteristics are 
nilar to those in the mandible. 
Ameloblastomas may be tentatively recognized by roentgen study. Certain 
inieal characteristics, while not diagnostic, suggest a practical grouping of 
these tumors: 
1. The gingival type arises from the crest of the alveolar ridge. 
Signs of soft tissue and alveolar bone invasion are commonly observed. 
Invasion is manifested by periosteal irritation and by a flare-out 
of osseous tissue from the surface of the bone. Alveolar bone invasion, 





Fig. 9.—Roentgenogram of the gingival type of ameloblastoma showing a multicystic de- 
structive area of the alveolar ridge. 


when present, is manifested by multi- or unicystie radiolucent areas. 
The radiolucent spaces usually are small and the peripheral margins are 
well defined, but lack the condensing osseous margins of true cysts 
(Fig. 9). 

2. The medullary type arises centrally around the roots of teeth 
and is most frequently multilocular in appearance. Where the roots of 
the teeth are within the tumor area, the lamina dura is usually destroyed. 
The tooth roots may be resorbed or displaced. The cystic spaces are 
well defined, suggesting that progress of the invasion is by way of bone 
vascular spaces with absorption and expansion of the cortex (Fig. 10). 
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3. The follicular type of tumor has the appearance of an odonto- 
genic cyst, usually the dentigerous type. The roentgenographie appear- 
ance is that of a localized multilocular or honeycombed area within a 
large unilocular cystic space which may or may not contain the crown 
of a tooth. These may be interpreted as ameloblastomas developing in a 
dentigerous cyst, or developing in such a manner as to mimie such a eyst. 
“This variety was not present in our group of tumors. 

4. The carcinomatous variety may arise initially, but more 
commonly is a secondary change in the clinical course of these tumors. 
The roentgenographic appearance is that of small cystic spaces and a 
lacelike pattern of bone destruction. 


Fig. 10.—Roentgenogram of a medullary type of ameloblastoma with extensive destruction and 
cystification of the angle and ascending ramus of the mandible. 


Prognosis.—A favorable prognosis is dependent upon the prompt estab- 
lishment of a definite histologic diagnosis and the initial radical block resection 
well beyond the boundaries of the tumor, with or without reconstructive sur- 
gery (Figs. 11, 12, 13, 14, and 15). The evaluation of the effectiveness of any 
form of treatment for these tumors requires an extended follow-up period of 


twenty years or longer. 

A study of the clinical course of the tumors in our series disclosed certain 
factors which caused delay in the proper diagnosis and treatment, thereby 
directly affecting the prognosis. In the order of their importance, they are: 
(1) the omission of roentgenographie studies prior to extraction or minor sur- 
gery; (2) the failure to have pathologie studies of tissue removed, particularly 
innocent-appearing granulations at the apices of extracted teeth; and (3) 
reliance on curettage or minor surgical excisions of histologically proved amelo- 


blastomas. 





Fig. 15. 


Fig. 11.—Roentgenogram shows ameloblastoma invading the alveolar ridge and surround- 
ing the roots of the middle and lateral incisive and canine teeth. May, 1942. 

Fig. 12.—Roentgenogram following surgical exposure and curettage. September, 1942. 

Fig. 13.—Roentgenogram showing the laying down of new bone but with cystic changes 
denctinn” a@ recurrence of the tumor process. January, 1943. 

Fig. 14.—Roentgenogram showing the recurrent tumor with invasion beyond the limits 
of the ae roentgenogram and extensive invasion of the tooth roots. March, 0. 

Fig. 15.—Roentgenogram taken in March, 1954. No demonstrable evidence of disease 
following block resection (March, 1950), including the two incisive and canine teeth and bone 
down to the inferior border of the mandible. 
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The prognosis of tumors oceurring in the maxilla is grave, and in our series 
one patient is living and well (nine years); one died from coronary disease with- 
out evidence of tumor at autopsy; four are dead (survival one to fifteen years) 
and one has not been followed. Of the mandibular tumors, two are living (five 
to seven years); two have no evidence of recurrence (two to four years); one 
is living (twelve years) with disease; and two are dead from carcinomatous 
changes. 

Summary and Conclusions 


1. Fourteen patients with ameloblastoma are reported. Three had not had 
any form of surgical intervention prior to our first examination, and were all 
obviously incurable. Eleven patients had had minor surgery prior to our 
examinations; five had had extractions of one or more teeth simultaneously or 
at intervals of months and, as far as we know, these extractions were performed 
without preliminary roentgenographie studies. In none of these were pathologic 
studies made of the removed tissue. Recognition of these tumors following 
extractions was from one month to four years later. Six patients had been 
treated by curettage and local excisions from one to four times, and in only one 
instance of a local excision was pathologie study made. 

2. Extraosseous or soft tissue invasion is a sign of advanced disease and was 
manifested in ten of the fourteen patients; the four without this evidence lived 
free of disease for two to six years. 

3. A eystic area in the jaw should always arouse suspicion of an amelo- 
blastoma. 

4. Adequate resection of the tissues involved is the only justified treatment. 

5. Prognosis is dependent upon prompt histologic diagnosis and radical 
block resection. Lifetime follow-up is recommended. 

6. The cell of origin of these tumors is debatable. It is essential to the 
fundamental understanding of the variations in and distribution of these tumors 
to classify them on a histologic rather than on a presumptive histogenetic basis. 
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EFFECTS OF SMOKING ON THE ORAL MUCOSA 
A. BupNer Lewis, A.B., D.M.D.,* Provipence, R. I. 


HE effect of excessive smoking on the buccal mucosa of persons with an 

inherent tendency to hyperkeratosis has been described variously as smoker's 
patch, stomatitis nicotina, hyperkeratosis, leukoplakia bucealis, leukoma, leuko- 
plakia nicotina, ichthyosis bucealis, ete. The clinical and experimental evidence 
demonstrating the irritating and carcinogenic possibilites of the chemical by- 
products of smoking is being compiled in various parts of the world. Early con- 
clusions of these studies bear out facts long known to dental clinicians. 

It is generally agreed that the degree of pathologie changes in the oral 
mucosa depends chiefly upon (1) the susceptibility of the individual and (2) 
the amount of tobacco used, regardless of the method of use. It must be borne 
in mind that this same ‘‘hyperkeratotic response’’ reacts to other irritating 
agents, such as bacteria, foods, allergies, chemicals, and mechanical-psycho- 
neurotic habits. Smoking, unfortunately, provides most of these stimuli in one 
small ‘‘package deal’’ by furnishing both mechanical and chemical stimuli. 
Merritt! enumerates some of the chemical constituents and by-products of 
tobacco, among which are a number of salts, sulfates, nitrates, chlorides and 
phosphates, malates of potassium, calcium and ammonium, albumin, resin, tannin, 
citric acid, nicotianine, nicotine, collodine, pyridine, picoline, ammonia, and 
carbon monoxide. Many of these drugs act as vasoconstrictors of the peripheral 
blood vessels of the oral mucous membranes, thereby resulting in a restricted 
circulation of these tissues. 

Eichenlaub? examined 16,802 veterans and found 327 with leukoplakia on 
the oral mucosa. Only five stated that they did not use tobacco. In this same 
study correlation was made between constitutional disease and leukoplakia, and 
the conclusion reached was that the inherent tendency to hyperkeratosis was 
more important than the organie¢ disease. 

Wynder® reports a 90 per cent or better relationship between tobacco and 
lung cancer. 

McCarthy‘ correlates the localization of the lesions with the method of 
smoking, which provides a constant mutation, thereby agreeing with Wynder’s® 
animal experiments with tar and nicotine, which produced hyperkeratotie and 
papillomatous lesions. 


Classification 


Thoma’s® histopathologic descriptions of these lesions coincide quite well 
with the recent Kollar group’s® microscopic classification. Essentially, 


*Periodontist, Rhode Island Hospital, consultant in periodontia, Veterans Hospital, 
Providence, Rhode Island. 
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\icCarthy,* Bernier,’ and Prinz* all agree as to various clinical and pathologic 
es of the disease, even though there is a wide variance in clinical findings 
a decided difference in manner of response following removal of the 
itant factor. Rothman® claims that the degree of difference is related to the 
ture of the germinative epithelium. 
A composite classification of these epithelial responses or changes might be 
med up as follows: 


d 


1. Hyperplasia.—The initial reaction of mucous membrane to irri- 
tation. This is only an overgrowth of the prickle-cell layer. 


2. Hyperkeratosis.—The development of a definite, sharply out- 
lined, white patch. Microscopically there is an increase in thickness in 
the keratin and granular layer, with no inflammatory or invasive 
activity. 

3. Leukoplakia.—This stage has been graded by various pathol- 
ogists, but essentially it can be diagnosed as present when hyperkerato- 
sis with inflammation appears. Here the plaques are indurated and 
raised, and wrinkling and fissuring may occur. Mucous glands may be 
raised and papular nodules noted. Microscopically there is definite 
hypkeratosis, acanthosis, and a marked round-cell infiltration in the 
corium. Invasive activity of epithelial elements may or may not be 
present and it is almost impossible to determine clinically whether this 
activity is present. . 

4. Dyskeratosis or Neoplastic Stage.—These lesions may be ver- 
rucous and papillomatous; sometimes ulceration and spontaneous 
desquamation may occur. The downgrowth of the epithelium, extreme 
dyskeratosis, and pronounced lymphocytic infiltration are the most 
prominent microseopie features. 

5. Early Epidermoid Carcinoma.—Clinically these lesions ean ap- 
pear like the ones just described. Microscopically all stages of so-called 
leukoplakia are found, plus epithelial pearl formations. Infrequent 
mitotie figures are typical and there is marked inflammatory activity in 
the connective tissue. 

Five eases have been selected to demonstrate: (1) severe -leukoplakia 
directly due to heavy smoking (these lesions showed a dramatic improvement 
by simply removing the causative irritant); (2) less severe lesions, which did 
not improve by removing the irritant factor but eventually degenerated or 
mutated into a malignaney; and (3) the effect of a constitutional background. 


Case Reports* 

Case 1—.J. W., a 76-year-old white man who was an inveterate pipe smoker, was 
presented at the Tumor Clinie with a lesion of several months’ duration. Serology was 
negative. There was a history of epilepsy with no dilantin medication. His admission notes 
lescribe an ‘‘extensive leukoplakia involving the left buccal mucosa and extending to the 


*Cases presented at the Tumor Clinic, Rhode Island Hospital. Pathology reports 
rough the courtesy of Dr. Herbert Fanger, Chief of Pathology, Rhode Island Hospital. All 
hotographs by Photo Lab, Rhode Island Hospital. 
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adjacent soft and hard palates.’’ Clinically the lesion could be graded by Prinz or Thoma 
as a grade 3 or 4, by Bernier as dyskeratotic leukoplakia, by Kollar as a verrucous, papil- 
lomatous, fissured type referred to as ‘‘hyperkeratosis complex.’’ The leathery, heaped-up 
layers of keratinized epithelium formed large nodules coated over with heavy fur (Fig. 1). 
Some badly broken-down teeth in the area were causing additional irritation. There were 
soreness and active desquamation. Neoplastic leukoplakia was strongly suspected. There 
were questionable palpable lymph nodes. 

The lesion was so extensive that it was felt that electrodesiccation and fulguration 
should be postponed until the carious teeth had been removed and improved oral hygiene 
attained. The patient was told to stop smoking entirely and to return in six weeks. 

The carious teeth were extracted in the outpatient department. 


Fig. 2. 
Fig. 1.—Case 1. Heavy pipe smoker for a period of about forty years. 


Fig. 2.—Case 1. Two months after complete cessation of smoking. 


The patient reported back to the Tumor Clinic five weeks later, when a very dramatic 
improvement was noted (Fig. 2). He had given up smoking entirely. The papillomatous 
formation had disappeared and there was but very slight evidence of marginal involvement. 
Five months later there was no recurrence of the original lesion. 


Case 2.—J. P., a white Italian man, aged 60 years, was referred to the Tumor Clinic 
for diagnosis and treatment of a painful lesion on the buccal mucosa of two to three months’ 
duration. He was a diabetic, controlled by diet. Serology was negative. He was a heavy 
smoker of strong ‘‘stogy’’ cigars. There was no palpable lymphadenopathy. Teeth were all 
present and in good condition. 

The lesions extended over the surfaces of the lower lip, and involved both cheeks and 
the gingival margins of some of the molar teeth (Fig. 3). The leukoplakia could be classified 
as grade 3 by Prinz because of the horny, wrinkled surface. Bernier might consider this 
clinically as hyperkeratosis mutating to leukoplakia. Kollar and his co-workers could 
possibly suspect hyperkeratosis, dyskeratosis, and inflammation, and thereby classify the lesion 
under their No. 4 group. 

This case was also considered too extensive for desiccation, but the patient was advised 
to stop smoking entirely and return for follow-up examinations, 

Five months later, after missing several appointments, he returned and reported that 
he had stopped smoking completely. The improvement of the lesion was dramatic and 


remarkable (Fig. 4). 





Fig. 3. Fig. 4. 


Fig. 3. 
Fig. 4.—Case 


—Case 2. Heavy “stogy”’ cigar smoker for forty years. 
2 Four months after completely eliminating use of all types of tobacco. 


Fig. 5. 


Fig. 6. 


Fig. 5.—Case 3. Heavy pipe and cigar smoker. Epidermoid carcinoma, grade 1, 
Fig, 6.—Case 3. Cheek following desiccation. 
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Case 3.—E. G., an Irishman, aged 65 years, presented a sore in the mouth of one 
month’s duration. He had had diabetes for about six years. A Hinton test was negative. 
He was a very heavy pipe and cigar smoker. 

The lesion appeared as a typical verrucous, papillomatous formation. It was somewhat 
raised and indurated in one area about 1 em. in diameter. The surrounding muocosa was 
leathery and fissured, but this was not as marked as in the two previous cases (Fig. 5). There 
were Some questionable nodes at the angle of the jaw on the affected side. 

The biopsy report was ‘‘typical hyperplasia, suggestive but not diagnostic for 
malignancy.’’ Thoma and Prinz might regard this a neoplastic leukoplakia, grade 4; Bernier, 
a true leukoplakia; and Kollar and associates, probably intraepithelial cancer or group 5 in 
their classification. 

Smoking was discontinued, but one week later the soreness persisted. A _ second 
microscopic examination showed tumor tissue apparently arising from surface epithelium. 
There were frequent foci of keratin formations and numerous epithelial pearls, atypical 
cells with variations in sizes and shapes of the nuclei and mitotic figures. Inflammation was 
marked and chronic in nature. Diagnosis: Epidermoid carcinoma, grade 1. Electrosurgery 
was performed and the patient was followed monthly. 


Fig. 7.—Case 4. Nonsmoker with leukoplakia and early malignant changes. 


Ten months later superficial ulceration had appeared at the site of excision performed by 
electrocautery. A third biopsy showed epidermoid carcinoma, grade 1. One week later 
superficial ulceration was noted and small lymph nodes were found on palpation. Under 
the Wood lamp (ultraviolet), an orange-reddish pink fluorescence was easily discernible. The 
patient was hospitalized for wide excision and radical neck dissection. 

Microscopically, the lesion was verified as epidermoid carcinoma, grade 1. The nodes 
showed chronic lymphadenitis. 

Ten months later the patient showed no evidence of recurrence (Fig. 6). 


Case 4.—M. C., a 55-year-old white woman, was presented at the clinic with an 
extensive lesion of the left buccal mucosa of several years’ duration. She was a controlled 
diabetic. She did not admit to smoking or chewing snuff. The lesion was papilliferous and 
fungating. There were multiple white, pearly plaques seen on both upper and lower alveolar 


ridges, widespread over the buccal mucosa (Fig. 7). 

The biopsy showed leukoplakia of the buccal mucosa with early malignant changes. 
Occasional mitotic figures were seen. The postoperative diagnosis after desiccation was 
leukoplakia, active, premalignant. 
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Fig. 8.—Case 4. Recurrence two years later. 


Fig. 9. 


Fig. 10. 


Fig. 9.—Case 5. Glossitis with luetic background. Superimposed leukoplakia, 
Fig. 10.—Case 5. Keratoses eliminated by stopping heavy smoking. 
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Extensive sloughing was noted one month later, and after another five weeks there was 
extensive recurrence of leukoplakic areas. Additional electrodessication was done, but a 
year later there was more recurrence. This was again treated by desiccation, but after another 
year there was more recurrence. Biopsy at this time did not show a positive picture of 
epidermoid carcinoma. The patient, therefore, was treated with more desiccation a few weeks 
later and again five months later when recurrence again was noted. There was no lymphade- 
nopathy present (Fig. 8). 

This case demonstrates the recurrence of the keratoses without an apparent irritation 
factor. The susceptibility of this patient is of primary importance. 

Case 5.—P. D., a 66-year-old white man, was a very heavy smoker and had a leutie 
background. He complained of severe glossitis. There were irregular, grayish white, erosive 
leukoplakie areas on the dorsum of the tongue which were quite painful (Fig. 9). He was 
told to give up smoking and to return in six months. 

Six months later the tongue was the same morphologically, but the leukoplakia had 
lessened appreciably. After another six months the superficial keratosis had disappeared 


(Fig. 10). 
The constitutional syphilitic background predisposed this patient to keratotie changes 
which can very readily become precancerous, 


Discussion 


The cases reported demonstrate the clinical variance that can oceur when 
the oral mucous membrane is irritated by the by-products of smoking. Cer- 
tainly, all leukoplakia type lesions can be considered part of a keratotie process. 
The keratosis can be a mild, innocent-looking, whitish gray plaque, or it can 
appear clinically as an advanced, verrucous, papillomatous precancerous lesion. 
The intensity of the keratotiec response to the irritating stimulus of smoking 
seems directly proportional to the susceptibility of the patient. The tissue 
changes in the susceptible person are also directly proportional to the amount of 
tobacco consumed, regardless of the form or method of use. 

The microscopic examination of the lesion is the essential means to making a 
differential diagnosis. The gross appearance of the tissue does not furnish 
adequate criteria, and simple grading of the lesion by a clinical examination 
does not seem positive enough, since there is too much of a variance in their gross 
appearance. Somewhat simple-looking white plaques have proved premalignant 
or malignant after prolonged clinical observation, whereas advanced-appearing 
lesions have been made to disappear by simply removing the irritating or 
traumatizing factors. There seems a need for reclassifying these lesions 
clinically, as well as pathologically. 

Actually, there is a generalized agreement in the literature that keratoses 
in the oral mucosa appear following constant irritation or traumatization. 
Leukoplakia, the derivation of which means ‘‘white patch,’’ seems like an excel- 
lent generalized term. Descriptive terms of this white patch, such as flat, raised, 
fissured, verrucous, papillomatous, ulcerated, eroded, ete., also seem adequate. 
The grading and classification of the lesion, however, should be done only after 


microscopic examination. 
Summary and Conclusions 


1. Several cases were described to demonstrate the keratotie effect of 
smoking on oral mucosa. 
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2. The gross lesion may appear in many forms, ranging from a simple 
iyish white patch to a large angry-looking, verrucous, papillomatous, mush- 


m type growth. 

3. The lesion, regardless of clinical appearance, may disappear entirely 
ter smoking has been discontinued. 

4. The lesion can appear simple and still may be precancerous or cancerous. 

5. The lesion may be deseribed grossly but the diagnosis should be made 
icroscopieally. 

6. If a person is susceptible to keratosis, excessive smoking should be 
oided. 
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THE USE OF ACHROMYCIN AND NEOMYCIN IN THE TREATMENT OF 
ACTINOMYCOSIS 


Epwarp C. Hinps, M.D., D.D.S.,* anp Epwarp J. Deanan, D.D.S.,** 
Houston, TEXAS 


ITH the advent of the sulfonamides and antibiotics, the treatment of 
actinomycosis has improved considerably. Successful management of this 
disease by the use of the sulfa drugs in combination with penicillin and with the 
use of Terramycin has been described in the literature. To date we have seen 
no reports on the use of Achromycin or neomycin in the control of actino- 


mycosis. 

Actinomycosis is a chronic disease characterized by the formation of granu- 
lomatous lesions giving rise to multiple abscesses which, in turn, drain through 
fistulas to the surface of the skin. <A case involving the cervicofacial area will 
be reported. 

Prior to the introduction of the sulfa drugs, the treatment of this disease 
consisted of incision and drainage with long courses of potassium iodide. Al- 
though incision and drainage are still essential in many cases, the use of potas- 
sium iodide has almost been eliminated as a therapeutic measure. 

Lyons! has had considerable suecess using 4 Gm. of sulfonamide daily as 
an adjunct to surgery. Glahn,? using 600,000 to 1,000,000 units of penicillin, 
feels that he can reduce healing time to four weeks if this dosage is maintained 
for ten to twenty days. He emphasizes the importance of removing foci of in- 
fection in order to prevent recurrence. 

MeVay and his associates,* using Aureomyein in doses of 750 mg. every 
six hours for ten days and then 500 mg. every six hours for eighteen days, have 
reported excellent results. Lane, Kutscher, and Chaves* report complete re- 
covery in two to three weeks with the use of Terramycin in doses of 500 mg. 
every six hours for three to five weeks. 


Case Report 


On July 20, 1954, Mr. H., a well-developed 32-year-old white man, was admitted to the 
hospital with the chief complaint of marked trismus and a soft, fluctuant swelling in the 
right temporal area (Fig. 1). He was not in distress. 

The patient stated that the inability to open his mouth was first noted in September, 
1953. At that time he saw a dentist, who gave him shots without relief. He visited a 
chiropractor in December, 1953, and experienced some relief after five adjustments. In April, 

The views expressed in this article are those of the authors alone and do not reflect 
those of the Veterans Administration. 


*Bertner Professor of Surgery, University of Texas Dental School, Houston, Texas. 
**Resident in Oral Surgery, Veterans Administration Hospital. Houston, Texas. 
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54, he went to a local physician for relief from trismus and pain in the right temporo- 
dibular area. At this time he was given an unspecified amount of penicillin. About 
months prior to the present admission, the patient noted a swelling at the angle of 
jaw which eventually drained, discharging a thick purulent material, light yellow “in 


t 


Fig. 1.—Preoperative photograph showing swelling in right temporal area. 


Fig. 2.—Preoperative photograph showing maximum opening. 


olor. This area drained for approximately two weeks, then healed spontaneously with scar 
mation. About two months prior to admission, swelling began in the right infratemporal 
a, which increased to present size, accompanied by progressive trismus. There was a 
aximum opening of 1 em. (Fig. 2). 
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Past history and family history were noncontributory. On admission, examination re- 


vealed a soft, elevated mass, red in color, warm to touch, about 2.5 cm. in diameter, in the 
right infratemporal area. The soft tissue over the lateral aspect of the right ramus and 
angle of the mandible was somewhat indurated and edematous, and there was a scar of a 
previous drainage site at the angle of the jaw. Examination of the mouth revealed very 
poor hygiene; there was extensive dental caries and a marked subacute periodontitis with 


extensive calculus deposits. Temperature was 102° F. 


Fig. 3.—Postoperative photograph showing rubber drain in place. 


The remainder of the physical examination was negative. Laboratory examination re- 
vealed a white blood count of 10,900. X-ray pictures of the temporomandibular joint re- 
vealed evidence of slight destruction of the posterior border of the head of the condyle on the 
right side. On July 21, the day following admission, aspiration of the mass in the right 
infratemporal area yielded a thick, yellow fluid which was sent to the laboratory for culture 
and sensitivity tests. At the same time, 2 ¢.c. of Pantopaque was injected into the sinus 
tract and x-ray pictures were made, which revealed several small, branching sinuses. In the 
light of the findings, a preoperative presumptive diagnosis of cervicofacial actinomycosis 
was made. Incision and drainage were scheduled for the following day. 

On July 22, under general anesthesia, a small incision was made over the mass in the 
right infratemporal area. By blunt dissection, an opening was made into the masseteric 
space between the lateral border of the ramus and the medial surface of the masseter muscle 
and extended to the angle of the mandible, where a second incision was made, creating a 
through-and-through drainage tract. A rubber drain was inserted through this (Fig. 3). A 
Dakin tube was inserted through the upper incision for irrigation. The immediate post- 
operative orders were as follows: Achromycin, 300 mg. every four hours; hot packs to side 
of face; codeine, 0.5 gr. every four hours as required; diet as tolerated. 

On July 23 irrigations through the previously inserted Dakin tube were started as fol- 
lows: 15 to 20 ¢.c. of neomycin solution (2.5 mg. per cubic centimeter) three times daily. 

On August 2 the rubber drain was removed and the Dakin tube was left in place for 
further irrigation. By August 3 drainage had completely ceased. The patient experienced 
some mild nausea, apparently due to the Achromycin, which ceased when the drug was given 
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milk, On August 7 the inferior incision had completely closed and there was marked 
‘tion of trismus. The Achromycin was reduced to 250 mg. four times daily. 

On August 9 the laboratory reported positive growths of Actinomyces bovis from 
ration material, confirming the clinical diagnosis. The following sensitivity tests were 


Fig. 4.—Postoperative photograph showing improvement and ability to open mouth. 


Fig. 5.—Postoperative photograph. Drain has been removed and incision has healed. 


reported: Achromycin—sensitive to 1.17 mg. or less; penicillin—sensitive to 0.78 unit; (3) 
Cantrisin—sensitive to 0.156 mg. or less; and neomycin—sensitive to 0.08 mg. or less. 
On August 10 the Dakin tube was removed and neomycin irrigations were discontinued. 


On August 12 the superior incision was healed and increased mandibular excursions were noted 
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(Fig. 4). On August 13 the patient was discharged, markedly improved (Fig. 5). It was 
made clear to the patient that further dental care would be necessary to clear up foci of 
infection. 

Discussion 

The fact that between 55 and 65 per cent of all cases of actinomycosis are 
of the cervicofacial variety, and that this disease may spread to the lungs if 
untreated, should make it of paramount interest to the oral surgeon. This 
disease entity should be considered in the differential diagnosis of any chronic 
inflammatory condition of apparently unknown etiology involving the cervico- 
facial area. 

We feel that combined use of Achromyein and neomycin in this case was 
extremely effective and that this might be an important addition to the thera- 
peutic management of actinomycosis. 

In closing, one additional thought should be projected. In an article by 
Poth, in the Journal of the American Medical Association, the philosophy of 
restricting the use of antibiotics to their most important indication is advanced. 
Poth states that it would be most helpful if the use of antibioties such as neo- 
myein could be restricted to intestinal antisepsis. There is no doubt that we 
in the health professions should proceed with great caution in our use of the 
antibiotics. 

Summary 

1. A review of the therapy of actinomycosis has been made, with emphasis 
on the sulfa and antibiotic drugs. 

2. A ease has been deseribed in which Achromycin and neomyein were 
used with most satisfactory results. 

3. Although this was, in the strict sense, ‘‘experimental therapeuties,’’ the 
excellent clinical results warrant further investigation of this antibiotic regimen 
in the treatment of cervicofacial actinomyecosis. 


4. Full use of the bacteriologie and sensitivity tests now available should be 
made to confirm early diagnosis and aid in effecting an early cure. 
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INVOLVEMENT OF THE TEMPOROMANDIBULAR JOINT 
IN A CASE OF RHEUMATOID ARTHRITIS 


HerBert I. OsHRAIN, B.S., D.D.S., AND ALVIN SACKLER, B.S., D.D.S., 
BROOKLYN, N. Y. 


PPROXIMATELY 50 per cent of eases of rheumatoid arthritis show in- 
A volvement of the temporomandibular joint. About 20 per cent of these 
develop aeute involvement of the joint, while over 20 per cent may exhibit 
chronie involvement with some limitation of motion.’ Ankylosis is rare. 

Ankylosis, if it does oceur, may be partial or complete. If there is partial 
ankylosis, it may be due to the formation of fibrous bands which firmly connect 
the eondyle with the articular fossa. This allows moderate hinge movement, 
but no forward or lateral motion. The mouth can be opened to a distance of 
about 5 mm. between the anterior teeth. When complete ankylosis exists, there 
are bony union and complete loss of function; no motion is possible. Extensive 
hyperostosis may oceur with firm attachment to the base of the skull.” 


Case Report 

This case is one of rheumatoid arthritis involving the temporomandibular joints. 

The patient is a white married woman, aged 41 years. Her illness began thirteen 
years ago. Her first complaint of inability to open her mouth occurred in 1946. She also 
began to experience pain in the area of the temporomandibular joints at that time. 

On admission to the Jewish Chronic Disease Hospital in November, 1951, she was 
completely bedridden, and had been since 1946. There were flexion contractures of both 
hands and wrists and, to a lesser extent, the elbows. Shoulder motion was limited. Hips and 
knees were involved; the hips were stiff and swollen, and the knees were flexed. There was 
noticeable retrusion of the mandible (Fig. 1). Palpation of the temporomandibular joint 
area revealed a hard mass on the right side; the condyle could be palpated on the left side. 
Maximum mouth opening was 5.5 mm. between the edges of the anterior teeth. It was 
difficult to get a good set of intraoral radiographs due to the limited mouth opening (Fig. 2). 
Good lateral plates were equally difficult to procure because of the patient’s difficulty in 
bending her neck. Radiographic examination of the temporomandibular joints showed 
osteosclerotic changes in the joint spaces, particularly the right joint (Fig. 3). 

Prior to admission to the hospital, the patient ‘received various treatments. These 
included chrysotherapy, typhoid vaccine, physiotherapy, and radiotherapy. Splints were 
provided for her hands and fingers; plaster casts were applied to the knees. In May, 1950, 
she received a five-week course of cortisone therapy. She felt better. Her vision, which 
had been impaired, was improved. Pain was controlled by 100 mg. of cortisone daily. 
Further treatment included another course of ACTH and cortisone therapy. 
= ay the Jewish Chronic Disease Hospital, Brooklyn, New York. This case was treated 
y f members of the Periodontics and Oral Surgery Services of the Department of Den- 


Ustry, Dr, Joseph J. Obst, Director of Dentistry, and by Drs. Mortimer M. Kopp and Daniel 
Klein of the Plastic Surgery Service, Dr. David Kirschner, Director of Surgery. 
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While at this hospital, she was given intra-articular injections of hydrocortisone in the 
knee joint, with no improvement. It became necessary to perform an osteotomy of the 
right and left femurs in order to permit the patient to get into a semisitting position. 

In 1948 the patient consulted an orthodontist about increasing the degree of mouth 
opening. He suggested exercise of the jaws with a spring-clip clothespin. There was no 

. 


Fig. 1.—Noticeable retrusion of the mandible. 


Fig. 2.—Maximum mouth opening was 5.5 mm. between the edges of the anterior teeth. 


improvement after six weeks of this. Food had to be cut into small pieces so that it could 
be placed between the teeth (Fig. 4). On admission to this hospital, stretching of the 
jaws was done by mechanical means for a period of three weeks. A metal mouth prop was 
used to force the jaws open. After one week of this, there was pain in the posterior teeth 
due to prop pressure. 
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Fig. 3.—Osteosclerotic changes in the right joint. 


Fig. 4.—Food had to be cut into small pieces so that it could be placed between the teeth. 


Intra-articular injection of hydrocortisone was recommended. Beginning on Sept. 10, 
1952, the patient was given 12.5 mg. of hydrocortisone* in each temporomandibular joint. 
Five injections were given, seven to ten days apart. There was no improvement. 

In May, 1953, a unilateral condylectomy of the right condyle was performed. This 


joint was found completely ankylosed; the head of the condyle was fused to the base of 


. *Hydrocortone, the Merck brand of hydrocortisone acetate, was used through the courtesy 
f Merck & Company, Inc., Rahway, New Jersey. 
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the skull. The entire region was a fused bony mass. Therefore, about 4% inch of the 
ramus below the condyle was removed. Some of the masseter muscle was interposed and 
sutured around the ends of bone. 

By July 22, 1953, sufficient improvement had occurred to facilitate dental treatment. 
The degree of opening had been increased by about 2.5 mm. (Fig. 5). Lateral movement 


of the mandible also had been improved. It was felt that, while the right side was com 


pletely ankylosed, the left side had fibrous ankylosis. 


Fig. 5.—After condylectomy. The degree of opening had been increased by 2.5 mm. 


Comments 


1. While an increase of 2.5 mm. in the degree of opening may seem to be 
insignificant, it does represent substantial improvement in cases of rheumatoid 
arthritis. Any seemingly small degree of improvement is, for such patients, 
a change from complete dependence to partial dependence on soft food, from 
complete invalidism to partial invalidism. 

2. It is interesting to note that there were no oral foci of infection. 


3. The apparent retrusion of the mandible is a characteristic deformtiy 
produced after prolonged ankylosis, the degree accentuated if the ankylosis 
dates back to childhood. This is due to the growth center in the condyle being 
affected. Another factor involved in production of this change is the activity 
of the depressor muscles of the mandible. The elevators are relatively inactive, 
while the depressors are hyperactive in their attempt to overcome the fixation 
of the articulation. Thus, the mandible becomes modified in proportion to con- 
traction of these muscles without the compensating factor of mandibular motion. 


4. Hydrocortisone injected into the articular cavity of a rheumatoid joint 
usually induces local relief but does not appear to alter the course of the disease. 
In this case, it had no effect and it was necessary to resort to the special measure 
of condylectomy. 
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REMOVAL OF GENIAL TUBERCLE FOR PROSTHESIS 


CHARLES Ropert SHEA, D.D.S., B.S., F.I.C.D., anno 
DonaLp R. Wo.trorp, D.D.S., F.A.I.D., JoHNstown, Pa. 


History.—On Aug. 12, 1953, a man, 53 years of age, was admitted to the 
U. S. Naval Dental Clinic, Naval Gun Factory, Washington, D. C., for replace- 
ment of a lower denture. This patient had been a prosthetic problem for a 
number of years, as it was impossible for him to wear a lower denture success- 
fully. The lower ridge was almost completely resorbed and, in addition, he 
presented an excessive enlargement of the genial tuberele (Fig. 1). 


Examination.—The patient was in good physical condition. There was no 
infection in the oral cavity. There was extensive resorption of the lower ridge, 
exostosis of the genial tubercle, and hypertrophy of the floor of the mouth. 


Fig. 1. 


Operation.—On August 20, under local anesthesia, a labial incision was 
made approximately from cuspid area to cuspid area. The lingual muco- 
periosteum was retracted and the genial tubercle was demonstrated (Fig. 2). 
The genioglossus muscle was detached and the exostosed tubercle was surgically 
removed with the chisel (Fig. 3). The removed bone is shown in Fig. 4. 
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Fig. 2. 
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In order to dispense with placing a stent to form the lingual suleus, a 
ibeutaneous mattress suture was placed parallel to the ridge, entering from 
ove and earried beneath the geniohyoid muscle, passed upward, and _ tied 
‘ig. 5). The ineision was closed with interrupted sutures (Fig. 6). The post- 


rative result is shown in Fig. 7. 


Conclusion.—The patient was given penicillin, in spite of which he had 
rreat deal of postoperative edema of the floor of the mouth. On August 27 
penicillin was discontinued and the sutures were removed. 


In November a new lower denture was inserted, which, for the first time, 
patient is able to wear successfully. 

Attention is ealled to the successful use of the subeutaneous mattress sutures 
place of the stent. 





Periodontia 


ATTRITIONING OF TEETH 


ALEXANDER WEINBERGER, D.D.S., PHILADELPHIA, PA. 


TTRITIONING, as commonly defined, is the loss of tooth structure re- 
sulting from friction between the tooth surfaces during mastication. It 
must be distinguished from wear caused by abrasion, which is the mechanical 
wearing of tooth substance (biting on a pipestem, biting on sewing thread, or 
holding metal objects between the teeth), and erosion, which is chemical wear 
caused by the formation of acids in the mouth (the ingestion of hydrochloric 
acid for achlorhydria, habitual vomiting, ete.) .' 

There is a school of thought that fathered the philosophy that attritioning, 
with an edge-to-edge occlusion in the incisive area, is the adult stage of de- 
velopment commonly seen in persons over 40 years of age. This theory was 
based on the study of the teeth as found in the skulls of primitive man. Ling- 
horne,? in keeping with this philosophy, presented the concept that the cusps 
serve merely to guide the teeth into occlusion and then become attritioned in 
their adult state. Klatsky and Fisher* feel that it is due chiefly to ‘‘fune- 
tional stresses and strains which are brought to bear on the teeth during the 
dynamic process of mastication.’’ Box‘ contends that the change from a diet 
of coarse foods of early civilization to the modern soft diet is the basie cause 
for the lack of attritioning. He suggests that it is an important factor in the 
prevention of periodontal disease and therefore is desirable.® 

The purpose of this article is to take exception to the views that exist, to 
present a concept establishing the etiology, and to formulate treatment. This 
concept is founded on the premise that the teeth do not strike during mastica- 
tion and that ‘‘normal’’ represents a dentition that has no wear, is caries-free, 
and shows no loss of supporting structure. Anything else should be classified 
as average, above average, or below average. Therefore, attritioning is 4 
symptom. Granger® states that attritioning, producing worn, flat teeth, cre- 
ates greater functional demands than properly articulated teeth, and wear 
per se is not necessarily a healthy process. 

If it were Nature’s plan to use the cusps merely to guide the teeth into 
occlusion, then why was provision not made for the replacement of the worn 
surfaces such as exists among rodents? Their teeth continually erupt, as do 
the finger- and toenails. Elsewhere in the body, Nature has made provision 
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or the replacement of tissue lost through physiologic wear. Consequently, if 
were natural for the teeth to become attritioned as a pattern of normal func- 
n, man should not suffer the loss of his tooth substance in mastication. 

As for the teeth striking during mastication, if one bites into a hard sub- 
‘nee such as a piece of candy and breaks through it, he will observe that 
soon as the opposing teeth approach each other, involuntarily the biting 
roke ceases and the teeth do not strike. This is a proprioceptive mechanism 
it is controlled by neuromuscular function. The chewing movements are 
earned process that becomes a reflex action similar to walking, playing the 
ano, or operating a typewriter. Also, when chewing on a bolus of food, 

he teeth on the balancing side do not make contact and the same holds true 

the working side. This depends to a large extent on the character of the 
food; the tougher the food, such as fibrous meat, the less chance there is for 
the eusps to penetrate completely through it, permitting the teeth to make 
contact. Even something as thin as apple skin, because of its toughness, pre- 
vents the eusps on the working side from making contact, and obviously those 
on the balancing side are kept apart. It is more difficult for the teeth to reach 
centrie occlusion, that is, with the cusps in opposing fossae. If the nature of 
the food is such that it can be bitten through easily, the teeth still do not 
contaet witth enough force to create wear. In addition, the number of chew- 
ing strokes any one person makes during the process of taking his daily diet 
is small in comparison to the extent of wear that is seen. Any contact of teeth 
that oceurs during functional movements is momentary and, translated in 
terms of seconds, the total over a twenty-four-hour period is insignificant. 
Thompson’ states that teeth should make contact during mastication, but 
that there should be no occlusal interference. The existence of the proprio- 
ceptive mechanism makes any points of occlusal interference insignificant. 
Even something as bizarre as an elongated posterior tooth is not contacted 
with any degree of foree during functional movements of the mandible. The 
articulated models of such an example portray a condition that actually does 
not occur. Consequently, evaluating tooth contacts on a basis of articulated 
models can only lead to erroneous conclusions. Jankelson and his co-workers* 
maintain that contact is made only when centric occlusion is reached and upon 
swallowing. 

The point that teeth strike in mastication may be debatable, but whether 
they do or not is inconsequential; the salient feature is that the force is mini- 
mal and of insufficient strength to cause wear. 

Tobaeceo chewers are all supposed to have attritioning of their teeth and 
they are offered as examples of the effect of masticating coarse substances. 
Tobaceo chewers who do not have attritioning are seen as frequently as those 
who do. It is important to understand that the tobacco chewer does not adopt 
the habit for chewing the material; he holds the substance in the vestibule 
of his mouth and it is the flavor derived from the juices that mix with the 
saliva that is enjoyed. Actual chewing is limited to a brief period after the 
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tobacco is introduced into the mouth in order to work it into a soft mass and 
to an occasional series of chewing strokes that incorporates more saliva into 
the bolus. 

By comparison, the gum chewer makes many more chewing strokes and 
chews for longer periods of time. The gum chewer derives a certain tensional 
release from the exercise, whereas the tobacco user discards the substance as 
soon as the flavor is lost. The resistance of the gum is relatively nil, yet 
attritioning is uncommon among gum chewers. Occasionally one finds loss of 
tooth structure among gum chewers, but this wear is due primarily to erosion 
and is confined to the few teeth involved in the chewing process. 

The physiologic process of digestion and the actual practice of eating 
indicates that the teeth need not, or do not, strike during mastication. During 
the process the teeth compress the bolus of food, incorporating saliva into it 
so as to moisten the substance and prepare it for the next stage of digestion, 
which is swallowing. Saliva contains principally one enzyme, ptyalin, which 
acts on polysaccharides, starch, and glycogen. Also present are maltase, 
lipase, a urease, catalase, and a protease, but they are of little significance. 
The principle of chewing the food well is physiologically unnecessary, since 
the stomach, by virtue of its musculature, is designed for the function. Per- 
haps vegetables, with their high cellulose content, require a more concentrated 
chewing effort, but the smooth texture of their make-up is not conducive to 
acting as an abrasive. 

Even the incisor teeth do not bite through all foods. In actual function 
they hold the food and, with the use of the hands, the material is torn apart. 
Eating in such a manner violates the rules of etiquette, which require that the 
food be cut into small pieces with the knife, fork, or spoon before it is inserted 
into the mouth. Observe anyone eating an apple or corn on the cob; the in- 
cisive bite merely holds the food and the hands complete the bite. Animals, 
whose teeth are predominantly incisors, hold their food with their paws, take 
hold with their teeth, and complete the bite by movement of their heads. 


Literature is replete with the names and studies of men, too numerous 
to mention, who all agree that the teeth of primitive man show a greater 
incidence of attritioning. There is no doubt that the higher degree of mus- 
cular and bony development was a result of his diet. The human being, a 
product of stimulus and response, has a development of his masticatory ap- 
paratus that is commensurate with the texture of his diet and not due to its 
nutritional value. Primitive man demonstrates this well since, from the latter 
viewpoint, his diet was wholly inadequate. Nevertheless, to attribute the wear 
to the character of the diet is a rationalization and not in conformity with 
the physiology of mastication. 

If the wear came from chewing coarse foods, the teeth could not be 
ground to meet in occlusion as perfectly as they do. Since it is impossible to 
bite completely through fibrous foods, there always exists a space between 
opposing teeth that are not functioning directly on the bolus of food; also, 
the fact that people are basically unilateral, or one-sided, chewers would make 
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he wear necessarily one-sided. The exactness of the fit of the surfaces of 
ttritioned opposing teeth could be achieved only by grinding the teeth to- 
vether in positive contact in a manner similar to milling in a set of dentures 
nan articulator or in the mouth. 

Accepting the principle that the wear is a result of a coarse diet and an 
dult stage of development leaves many questions unanswerable. How can 
ne justify the existence of attritioning in only one member of a family whose 
embers are all eating the same diet? Why is it seen among young persons 
nd even on deciduous teeth? Why is it more prevalent among a specific 

physiologie type? This last fact is paramount and is the basis of the approach 
o the problem. Although attritioning is seen in both sexes, extremes are 
found only among males. The best answer to this is the heavier muscular 
development and the more aggressive temperament that exists among the 
males. 

Fundamental Basis for Attritioning 


Development.—If the texture of the diet and development of the mastica- 
tory apparatus were responsible for attritioning in primitive peoples, then 
what is the cause of wear among present-day man, whose diet, musculature, 
and bony development are not conducive to good function or heavy activity? 
Accepting this and the fact that the teeth do not strike during mustication, 
or that if they do the force is not sufficient to produce wear, there must be 
another cause or causes. There are two factors that appear to be responsible 
for attritioning: (1) dysfunctional or nonmasticatory habits and (2) the 
hardness of the teeth. The former is usually referred to as bruxism if it oc- 
curs during the sleeping hours and bruxomania when it occurs during the 
waking period. To the patient it is best described as clenching or grinding. 
Most persons are not aware that they have the habit. To ask the patient 
whether he does may elicit a negative reply, therefore, a different approach 
is necessary. Such questions as the following may help in making the diag- 
nosis: Do the jaws feel tired upon arising? Are the teeth (or any one tooth) 
sore? Is there clicking in the temporomandibular joints? Is there limited 
opening of the jaws upon arising or at any time? Does the patient have pains 
in the temporal region? Quite often the patient is advised to look for the 
symptoms and to report back in a few days and in this manner a positive re- 
sponse is obtained. Regardless of the establishment of the patient’s admission 
of the dysfunetional habit, treatment should be instituted on the basis that 
the habit exists if the clinical evidence is present. 

The pattern of the dysfunctional habit is dependent on many factors: 
the type of ocelusion, freedom of movement permitted by cusp formation, the 
arch formation, the number of missing teeth, presence of tilted teeth, mal- 
posed teeth, overerupted or elongated teeth, type and size of artificial replace- 
ments, and the number of teeth that make contact during the exercising of 
the habit. Perhaps the temporomandibular joint formation should be included 
in the group, but the function of the joint during mastication is so contro- 
versial a subject that it is merely suggested as an entity. 
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All contact positions of the teeth, whether functional or dysfunctional, 
are strained relationships. Flexing the arm and tilting the head are fune- 
tional movements, but to retain the arm flexed or the head tilted creates 
strains in the musculature that, if prolonged beyond tissue tolerance, would 
result in pathosis. Such is the nature of the clenching and grinding—a 
strained position affecting the entire stomatognathie system. 

The etiological basis of the habit is an emotional disturbance. The prob- 
lems of daily life are the underlying cause of the disturbance. Although 
rarely seen, ill health may be the factor. Gastrointestinal disorders, round- 
worm infection, acrodynia, and habitual nightmares are suggested as possible 
causes, but are these not problems of life?® Why clenching and grinding be- 
come associated as a pattern in the emotional disturbance is something for 
the specialist in psychiatry to explain, but its relationship can be exemplified 
by the commonly used expression of advice, ‘‘grit the teeth and face it,’ 
that is given to anyone faced with a problem or as part of a pattern in the 
expression of anger. 

How does this concept justify the existence of attritioning in primitive 
man? Is it too illogical to reason that he had problems that were not unlike 
his modern successor? Was he free of frustrations? The struggle to live 
was just as vital a factor. Perhaps in some ways it was more difficult for 
him to survive. He had to hunt for his food and his life was in constant 
jeopardy, not only while seeking his means of existence, but the possibility 
of attack on his life by wild animals or even by his neighbor was ever present. 
His inability to understand the nature of things that he saw from day to day, 
such as rain, thunder, lightning, sickness, and death, surely influenced kis 
emotions more than they do the emotions of present-day man. His better- 
developed musculature, especially the muscles of the facial group, which 
created a stronger bony structure, provided him with a stronger instrument 
with which to clench and grind. Anthropologie studies reveal that primitive 
man had a smaller physique, but a larger, more strongly developed head than 
modern man. His diet, because of its texture, may have been the contributing 
factor for this development but its inadequacy in quality and quantity must 
have had an effect on the hardness of his teeth. 

The second factor, the hardness of the teeth, is equally important. The 
harder the tooth substance, the less chance there is for wear. The degree of 
wear is indicative of and dependent upon the severity of the force of the 
habit and/or the hardness of the teeth. The latter is paramount. If the teeth 
are hard, faceting exists predominantly. If the teeth are soft and the attri- 
tional forces are mild, only faceting will be found, and if one combines an 
extreme force with a soft dentition, marked attritioning occurs. In general, 
one will observe that marked attritioning is not found among those who have 
hard tooth structure. If the teeth are hard and there exists a strong foree 
that does not create facets, the next logical question is: What can be expected? 
Where the bony support is not adequate, breakdown of the investing tissues 
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‘follows. If there is collapse of the fibrous tissue, pocket formation develops. 
‘evere forces that are resisted by the hardness of the teeth and the adequacy 
f the supporting structures manifest themselves in other parts of the sto- 
atognathie system, predominantly in the temporomandibular joints. 

Clinieally, the hardness of the teeth can be determined by the color. This 
; a practical approach. As the shade approaches the yellow and reddish 
vellow hues, the teeth become softer. Normal dental operative procedures, 
such as eavity preparation or cutting down of a tooth for a crown, will ex- 

ibit the difference as revealed in the ease with which the dark-shaded and 
itritioned teeth are cut by the dental cutting instruments, namely burrs, 
stones, and even sandpaper disks. To speak of teeth as being soft because of 
susceptibility to decay is a misnomer. Clinical experience demonstrates that 
he teeth that are most subject to decay offer the greater resistance to the 
dental operative procedures. Extensive decay is rarely found among those 
having marked attritioning, a phenomenon for which there is no explanation. 
Likewise, these patients exhibit a specific physiologic pattern and from a 
physical viewpoint more nearly simulate primitive man. These facts are 
empirical. 

Physiologic Type.—As a group they can be characterized. The person 
has a ruddy or jaundiced complexion, the facial contour is either round or 
square, and the gonion angle is a right angle. As stated previously, the yellow 
and reddish yellow hues predominate in the tooth shades. The muscles of 
mastication and the jaws are well developed. Function is an important factor 
in the development of the jaws and musculature and, as logically concluded 
by Klatsky and Fisher,’® it must take precedence over heredity and environ- 
ment in evaluating the development of modern man’s masticatory apparatus. 
These patients show the importance of function as an influence on the bony 
and museular development, but the motivating cause is emotional and not 
physiologic usage. Emotional as a group, they all have what the psychologist 
calls drive—the desire to lead, a ‘‘top dog complex,’’ and amazing energy. 
It is this emotional pattern that is responsible for the development and the 
bruxism. 

Systemically, and this is an important factor in the treatment, hypothy- 
roidism, a low vitamin A level, and a low hydrochloride level are concomitant 
symptoms, each existing in a subclinical state. The hypofunctional status of 
the thyroid gland would suggest a sluggish person, but here there is a para- 
dox: the person is an active type because of the strong emotional drive. The 
low vitamin A is manifested in the texture of the hair, which is lusterless and 
dry, and the dryness of the skin. Although eye sensitivity to light is increased 
in vitamin A deficiencies, this is true in marked clinical types rather than the 
subclinical ones. It is difficult to maintain a normal vitamin A level in the 
presence of a sluggish thyroid gland. Dryness of the mouth and hyperkera- 
tinization of the mucosa are usually present. Tartar is usually scanty or non- 
existent. 
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Normally, dentine is harder than bone, but in this group the reverse is 
true and the teeth literally are soft. The enamel is likewise softer and, as 
stated previously, this becomes obvious as the dentist performs routine opera- 


tive procedures. 

Often marked attritioning is seen with no loss of bony support, which has 
encouraged many clinicians to accept it as normal or favorable, and this has 
led to the frequent use of the flat plane of occlusion in restorative dentistry. 
To assume that attritioning prevents resorption of bone is erroneous, and this 
is evidenced by the many cases of breakdown that are seen clinically. Once 
the metabolism of the supporting structures is reduced and the physiologic 
tolerance of the tissues is passed, collapse follows. One will observe that these 
problems do withstand a greater loss of bony support before there is evidence 
of loosening of the teeth. This can be attributed to two factors: (1) the loss 
of crown height shortens the leverage favoring root length and (2) the flat- 
tened occlusal table directs the stresses and strains in a more vertical axis. 
Trauma will cause resorption of bone and, so long as the periodontal mem- 
brane remains noninflamed and the tonus is good, the tooth will remain free 
of mobility. 

These persons invariably are vigorous toothbrushers and it is common to 
see that the gingival buceal areas of the roots have been exposed and that the 
teeth have deep, wedge-shaped notches produced by the abrasion. If the habit 
continues unchecked, the crown of the tooth may be broken off by the force 
of attritioning. It is not difficult to understand the vigorous brushing as 
another pattern of the person’s temperament and emotional drive. 

Radiographic studies reveal the bone to be of high quality, and hyper- 
cementosed roots are common. Thoma" suggests that this may be an attempt 
by Nature to counteract the eruption of the tooth which is shortening the root 


length in the bone. 
Types of Attritioning 


Attritioning varies from a slight faceting to complete wearing away of 
the enamel, exposing the dentine. Once the dentine is exposed, the loss of the 
tooth substance is rapid and the clinical crown is reduced in size and form. 
Among persons over 50 years of age, it is not unusual to find the crown re- 
duced to a mere portion of the tooth structure protruding from the soft tissue. 
The pulp recedes and is replaced with secondary dentine, but if the wear 
should be faster than the degree of recession the teeth may become sensitive 
to temperature changes and to chemical substances, such as fruit acids or 
the pulp exposed. 

Facets are common where prematurities exist. Thompson’ distinguishes 
between a prematurity and what he terms an initial contact. The former 
occurs when there is contact within the freeway space and the latter is strong 
contact that is made in centrie occlusion. This cannot be measured and, as 
he states, it is a matter of judgment. 

A prematurity becomes a source of curiosity to the patient, similar to 
a jagged edge of a filling, a carious area, or any sharp point that is ‘“‘played”’ 
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ipon with the tongue. The patient continually will bring the teeth to bear 
on the prematurity and ride on the high point. It is not uncommon in our 
social life to notice this as one converses with a person who has such a habit 
luring the waking hours. The muscles of the cheek can be seen contracting 
or it may reveal itself in the temporal area. 

Facets occur on tooth surfaces that are in contact in eccentric positions. 
(he angulation and extent of wear are indicative of the habit pattern. Where 
here are facets, the person is exercising short strokes that maneuver from an 
eceentrie position into centric occlusion, thus affecting particularly the in- 
clined planes of the teeth. 

Clenching, with a slight amount of lateral movement, produces cupping 
of the biting surfaces. The shortness of the strokes confines the enamel surface 
of one tooth against the dentine of the antagonist. For example, the incisal 
edge of the lingual plate of enamel of the upper tooth works against the den- 
tine of the lower, and the incisal edge of the labial plate of enamel of the 
lower tooth works against the dentine of the upper. 

Protrusive movements create inclines, labially and lingually, on the an- 
terior teeth, which gives the teeth a wood chisel edge. The pattern may be 
necessitated by a locked bite or a mandibular overclosure that does not per- 
mit lateral exeursion when the teeth are held in centric occlusion. Since the 
posterior teeth are out of occlusion during the protrusive movement, the cusps 
are unworn, the long axes of the anterior teeth have a greater incline, and 
diastemata are common. 

If the posterior teeth have labial and lingual oblique planes, the effect is 
being produced by excursions from a lateral position into centric occlusion, 
but the patient is striking prematurely in the vicinity of the canine area and 
as the teeth glide into centric occlusion the severe inclines are created. 

If the entire occlusal table has been: flattened, the teeth are being held 
in contact and ground together, using translatory movements. The teeth are 
being milled in a manner similar to what the prosthodontist accomplishes with 
a complete set of artificial dentures. 

Beyron’™ classified the movement pattern causing attritioning as being 
one of four types: (1) multidirectional gliding movements, (2) predominately 
bilateral movements, (3) predominately sagittal movements, and (4) predom- 
inately unilateral movements. 

Too much emphasis is placed on centric occlusion when evaluating and 
analyzing the dental mechanism. This is a position that has no functional use 
or, if one is to accept the concept of Jankelson, it is momentarily achieved 
during the masticatory stroke. Each tooth has its individual movement and 
this cannot be demonstrated with articulated stone models. Neither is it 
possible to reproduce the masticatory pattern and, most important, the pro- 
prioceptive mechanism. 


Treatment 


Treatment can be divided into three categories: mechanical, systemic, and 
psychiatric, Mechanical and systemic therapy is within the province of 
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dental treatment but positive control of the nonmasticatory habit, or its elim- 
ination, can be achieved only through psychiatric therapy. Such systemic 
therapy that is recommended is preventive in nature in relation to the teeth, 
since no known means exists at present for hardening the tooth structure. 

Faceting, with no associated symptoms, is a warning but one never knows 
when tissue tolerance will be exceeded. Selective grinding may be indicated, 
but actually an acute condition is being changed into a chronic one, as posi- 
tive control of the dysfunctional habit must be established in order to arrest 
further wear. There are limited instances where the suggestion of bruxism 
is made and the person is able consciously to overcome the habit, if not com- 
pletely, then enough to attenuate the effect. 

Heretofore, much emphasis has been placed on equilibration as the treat- 
ment of choice where faceting exists, but this is not definitive treatment. It 
obviously does not eliminate the cause. The conscious movements of the man- 
dible made by the patient, guided by the suggestions of the dentist, in no way 
reproduce the movement pattern of the habit. There is always the danger of 
destroying tooth structure by selective grinding that is more destructive than 
otherwise would be caused by the attritioning. The force that was being ab- 
sorbed in a small area may be distributed over a larger surface which may 
inerease the stress and strain and result in eventual loss or damage to more 
than a single tooth. The teeth may become hypersensitive, causing permanent 
injury to the pulps. 

Some control can be achieved by the construction of removable splints 
that are worn during the sleeping periods and sometimes during the waking 
hours. The latter are removed when eating. Two types are recommended: 
(1) overlaying the occlusal surfaces of the posterior teeth and (2) a bite plane 
that strikes the lower anterior teeth. These are made of acrylic and there 
should be sufficient clasping to provide maximum stability and retention. 
These are subject to criticism, but space does not permit any discussion of this 
and the point is not relevant. 

Where there is extreme attritioning, the mechanical treatment of choice 
for restorative purposes is full coverage simulating the normal anatomy of the 
teeth. Everyone does not have identical cusp formation; the amount of free- 
way space, the size of the crowns, the length of the roots, the health of the 
supporting structures, and the operator’s clinical experience are the best 
guides for establishing the anatomy of the restorations. To use three or four 
surface restorations is dangerous, since the tooth substance is subject to wear 
around the margins and openings occur. It is not unusual to find what ap- 
pears to be a poorly fitting inlay, with margins standing out in relief, that 
originally was a well-fitting restoration. The occlusal surfaces of the restora- 
tion must be of sufficient thickness and the gold must be a hard type, other- 
wise, in time they become worn through. Experience has demonstrated that 
hard type golds are compatible with tooth enamel, whereas porcelain and 
chrome alloys are not. Some operators may prefer the porcelain veneer crown 
because of the esthetic value, but potential for breakage is high and, if used, 
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it should funetion against porcelain, never against gold or enamel. As stated 
y Granger, ‘‘properly executed, reconstruction is the method of choice; 
mproperly executed, it is worse than no treatment at all.’’ 

Because of the loss of the size of the crown, there is a tendency for the 
lentist to restore the tooth to what he thinks was its original size or to what 
me clinicians advocate—a range commensurate with the patient’s age. This 
; extremely unwise. The alveolus grows down as the teeth are shortened, 

us maintaining the original vertical dimension in centrie occlusion. This 
s a fact that is questioned by many. It is impossible to determine what the 
itient’s original freeway space was and the only way the statement could 
proved scientifically would be by measuring every patient’s freeway space 
his youth and then rechecking it later in life. Clinical experience best 
ttests for the validity of the statement. Any dentist who has been faced 
vith the problem of replacing posterior teeth that have been lost through 
caries, leaving roots that gradually exfoliated, has noticed the lack of space 
hetween the ridges that is available for the denture base and teeth. What has 
happened? As the crowns were lost, the roots erupted in order to follow 
Nature’s plan of keeping teeth in contact. Growth of the alveolar bone is 
part of the eruptive process.’*° As the roots were worn, further eruption took 
place until the mouth, as so often is seen, has only the apical third portion 
of the roots remaining.. The height of the alveolar crest has been raised, 
leaving a smaller intermaxillary space in centric occlusion. This statement 
does not mean to imply that lack of an antagonist will always result in further 
eruption of the tooth. 

If the original freeway space was small, one will find very little, even 
after extensive loss of crown substance, making it difficult to restore the teeth 
to anything approaching their original size. The existing occlusal height must 
be maintained. Enecroaching upon the freeway space will make the patient 
uncomfortable, and comfort will come only after he has driven the teeth into 
the jaws or worn the surfaces of the restorations. If there exists a large free- 
way space, the operator has a better mechanical advantage, but here again 
one must consider that the patient may re-establish his accustomed relation- 
ship. There is a physiologic axiom which states that muscles can be neither 
stretched nor elongated. The correction may intensify the dysfunctional habit 
and if teeth are not driven down into the sockets, breakdown of the supporting 
structures will occur, effecting the premature loss of the teeth. These changes 
do not oeceur overnight, otherwise they would be more obvious. 

To avoid professional embarrassment and financial losses if the problem 
necessitates some bite-opening, it is advisable to construct a temporary restora- 
tion and allow the patient’s reaction to the change to determine the amount 
of correction that can be tolerated. This is done by trial and error, that is, 
increasing or decreasing the occlusal height until a comfortable and physio- 
logie level is obtained. To reproduce the flattened surfaces of the attritioned 
teeth in the restorations creates a larger frictional surface that further insults 
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already weakened tissue. To reduce stresses and strains, the buccal lingual 
width of the crowns, at the occlusal surface, should be narrowed wherever 
possible. 

Those teeth that are to support a clasp or rest for a removable prosthesis 
must be crowned. The pressure of the rest causes atrophy of the tooth sub- 
stancé, producing a large cavity which, oddly enough, rarely decays. The 
term cavity is used to mean a hole in a tooth, such as one prepared by a dentist 
to receive a filling as opposed to the hole created by caries. 

If a full denture is required in the upper jaw that functions against a 
complete or partial lower denture, it is essential to emphasize to the patient 
that the denture must be removed during the sleeping hours; otherwise, the 
teeth on the denture may be broken and it is not unusual to find that the pa- 
tient returns with a fracture in the denture base. One such problem was 
treated by constructing two dentures—one routine denture and one with an 
acrylic block replacing the teeth which was worn during sleep, sinee the 
patient insisted that he could not sleep without his denture in place. If eco- 
nomies is not a factor, acrylic teeth can be used in the substitute denture. 

The systemic treatment involves the increase of vitamin A intake, using 
the vitamin to build up the deficiency and then maintaining the normal level 
by the use of water-soluble carotene as found in dark green- and yellow-colored 
vegetables and yellow-colored fruits. Vitamin A is fat-soluble and unless 
liver function and bile secretion are adequate the deficiency will not be cor- 
rected. That is why the carotene, which is converted to vitamin A in the 
liver, is preferred. The thyroid activity is increased, using the thyroid ex- 
tract in mild dosages under the advice of the patient’s physician, who is better 
able to check on any untoward reactions. Hydrochloride level likewise is 
built up under his supervision. 

Every patient is an individual; therefore, laboratory tests, which are 
based on averages, are of little value. The person’s response to the treatment 
is the best guide. He reports a better sense of well-being and he will eat many 
of the foods that formerly ‘‘gave him trouble.’’ The generalized symptom of 
tenseness passes or is lessened. Perhaps this may be psychological but, re- 
gardless, the result is paramount. ; 

For the majority of the patients, psychiatric therapy is impractical be- 
cause of economic reasons and preconceived ideas relative to this type of treat- 
ment. But, where possible, one should at least have a consultation with a 
practitioner of psychiatry. In this manner, the dentist will be dividing the re- 
sponsibility and this is especially important if the treatment involves ex- 
tensive mechanical correction entailing a large contract. Every practitioner 
of a healing art practices a certain amount of psychiatry, either knowingly 
or unknowingly, and if he is capable of doing so, the patient is done a service. 
This is especially true in an aeute problem, such as that of a patient seeking 
relief from the pain in a tooth that was traumatized during bruxism. If the 
person is appraised of the cause, invariably he relates a story of emotional 
disturbances that he is experiencing. Sometimes a few kind words of under- 
standing will suffice to make the patient feel that his problem is not too serious 





ATTRITIONING OF TEETH 


1» that he is not alone in having it. The chronic cases are a little more diffi- 
«ult and the usual reply is, ‘‘ Doctor, I have been grinding my teeth for years,”’ 
vhich is supposed to discount any relationship between the bruxism and the 
resent status of the mouth or eliminate any possibility that psychiatric ther- 
py might be helpful. Nevertheless, the only method of choice that can or 
‘ay eliminate the etiological factor causing the clenching and grinding is 
sychiatrie therapy. 
Conclusions 


A econeept of the function of the teeth in mastication has been presented 
contradiction to the prevailing theory that the teeth become abraded during 
1.e normal processes of mastication. Its purpose is to provide a basis for the 
nderstanding and treatment of attritioning of teeth. The concept attributes 
ttritioning to dysfunetional or nonmasticatory habits; the degree of wear 
lepends on the strength of the attritioning forces and the hardness of the 
teeth. Special emphasis is given to marked attritioning as being a symptom 
a specific physical type and recommendations are made for systemic ther- 
apy. Treatment is divided into three categories: mechanical, systemic, and 
psychiatric. Psychiatrie therapy is suggested as the treatment of choice in 
order to eliminate the etiological factor which is emotional. 
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PERIODONTAL LESIONS IN THE SYRIAN HAMSTER* 


II. Observations on the Influence of Sex and the Effect of Preweaning 
Rations 


Haron S. Goup, A.B., AND Paut H. Keyes, D.D.S.,** Boston, Mass. 


OLLOWING the first report of periodontal disease in the Syrian hamster, 
several workers have studied the effects of various dietary manipulations.** 
This article extends the observations of two general factors which appear to be 
related to the disease as it occurs in this species: (a) the influence of sex and 
(b) the influence on the offspring of the diet fed the mother during pregnancy 
and lactation. Previous observations of a possible sexual difference in suscepti- 
bility have been presented by Mitchell* * and Costich,® both of whom reported 
that the mean scores of female hamsters exceeded those of the males, although 
the differences were not considered significant as measured. 
The influence of the formative diet on later susceptibility to periodontal 


disease has not been reported, although such a relationship is known to play a 
part in caries susceptibility in the rat?®? and in the hamster.’ ** 


Methods and Materials 


The hamster jaws selected for this study were from a large series of animals 
raised and maintained for caries observations.’* The jaws had been fixed in 
neutral Formalin, air dried, and stripped of soft tissue. The jaws which were 
examined for a sex difference in susceptibility were from animals raised on a 
purified ration,t'® weaned at 21 days, and maintained on the same diet for an 
additional 100 days. 

To obtain information on the possible effect of the developmental diet on 
susceptibility to periodontal disease, jaws from animals whose mothers were 
maintained on a test cariogenie diet, ration No. 4,{'* during gestation and the 
nursing-weaning period (Group A) were compared with those from animals 
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Dental Research of the National Institutes of Health, Public Health Service. 

**Now on duty with the United States Bublic Health Service, National Institute for Dental 
Research, Bethesda, Maryland. 

+Ration R100: sucrose, 67 per cent; casein, vitaminized with B-complex, 24 per cent; corn 
oil (with vitamins A, D, E, and K), 5 per cent; salts, 4 per cent; liver concentrate, 2 per 
cent; and whole liver substance, 2 per cent. 

tRation No. 4: sucrose, 15 per cent; whole wheat flour, 30 per cent; whole powdered milk, 
30 per cent; corn starch, 20 per cent; alfalfa, 4 per cent; sodium chloride, 1 per cent. 
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aised on a maternal diet of Purina Laboratory Chow for the same period (Group 

B Both groups were separated from their mothers at 21 days, placed in 

ereen-bottom eages with ration No. 4 available ad libitum, and continued there- 

nm for 100 days. An automatic fourteen-hour daily light period and a constant 
mperature of 80° F. were maintained throughout the experiment. 

Seoring was done by the method of Keyes and Gold.** Two independent 

ies of bilateral palatal maxillary readings were averaged for each animal, and 

se data were statistically treated. 


Results 


Table I presents the mean scores and standard deviations of twenty male 
nd twenty female maxillae. The bone loss is significantly greater in the female 
croup (P<0.02). 


TaBLE I. Sex DIFFERENCE IN MAXILLARY ALVEOLAR CREST LEVELS 








ANIMALS | MEAN SCORE | | p 


t 
20 Males 46.4 + 8.0 7 9 
20 Females 52.9 + 7.4 2.67 <0.08 








The comparison of periodontal scores of twelve males taken from mothers 
kept on a test ration (Group A) with fifteen males from mothers fed_a stock diet 
(Group B) is given in Table II. The maxillary bone resorption of Group A is 
greater than the control Group B (P<0.01). 


TABLE II, DIFFERENCE IN ALVEOLAR CREST LEVELS 100 Days AFTER EXPOSURE TO Two TYPES 
oF DEVELOPMENTAL RATIONS FED DuRING A TWENTY-ONE-DAY WEANING PERIOD 








ANIMALS | PREWEANING DIET | MEAN SCORE | t | Pp 


15 Males Laboratory chow 42.5 + 7.3 
12 Males Ration No. 4 51.8 +.8.0 3.1 <0.01 








Discussion 

The reeorded sexual difference in susceptibility to alveolar bone resorption 
is in aceord with the results of the workers previously cited. On the basis of 
their findings and those reported in this study, it seems apparent that this 
tendeney is a real one. Further investigations will determine the relative con- 
sisteney of these observations, and may elucidate its biologic importance. A 
possible role of the sex hormones in periodontal disturbances has been indicated 
by Rushton,’’ who demonstrated a retardation of the downgrowth of the 
epithelial attachment in hamsters treated with methyltestosterone, and by Nutlay 
and his associates,"* who produced epithelial proliferation, attachment down- 
growth, and pocket formation in mice treated with estrogenic compounds. 

The inereased alveolar resorption in animals whose dentitions and periodon- 
tiums had formed largely while they were on a special test ration is additional 
evidence of the complex nature of this disease. Because comparable animals 
were not available to inelude both sexes in this series of observations, only male 
jaws were studied. However, since the postweaning ration and oral exposure 
were similar in both groups, the predisposing influence of diet during the early 
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generally infectious nature has been demonstrated to have its source in some 
process of decay originating in the oral cavity. Cases of insanity, double 
astigmatism, neurasthenia and sallow complexion are reported in which re- 
moval of infected teeth resulted in cure.’’ (Ryan, T. J.*) 

Oral sepsis apparently was not only the cause of a great many general 
ailments, but it made inroads on several medical specialties, as seen in the fol- 
lowing quotation which describes oral surgery as a department of gastro- 
enterology. 

‘‘As the experimental work in pathology of the alimentary canal pro- 
gresses it becomes more certain that infection travels in some unknown way 
from mouth to anus. Obviously therefore, the entire canal must from now on 
be treated as a single unit. I have been struck by the frequency with which 
notable improvement, if not entire arrest of symptoms, has occurred among 
well-defined chronic intestinal invalids after the removal of local foci in the 
mouth. Could there be stronger evidence of the importance of such removal? 
It is very significant of the attitude of the profession that 51 per cent of this 
year’s freshman class at Harvard have had tonsillectomy.’’ (Satterlee, G. R.*) 

These arguments appeared less convincing to others who could not agree 
that ‘‘One tooth too many removed from a patient’s mouth is better than one 
too few’’ (Osborne, 0. T.*). As a large variety of accused foci (from teeth to 
gall bladders) were sacrificed to the new cult, some voices became heard who 
decried this development as an ‘‘unholy practice’’ and predicted that if this 
practice continued ‘‘we shall wind up a wit-less, tooth-less, gland-less, gut-less 
race.’’ (Kern.*) 

Much of the controversy has now subsided and it is possible to discuss the 
problem of focal infection more rationally. The advent of new forms of drug 
therapy make it all the more imperative that we understand the components of 
the problem. Several of these merit individual discussion. 


1. The Normal Microbial Flora.—Skin, mucous membranes, and some 
superficial tissues of man and animals always harbor a variety of micro- 
organisms which can be placed into two groups: the resident and the transient 
flora. 

The resident flora consists of relatively fixed types of nonpathogenic micro- 
organisms which are found regularly in a given area of the body at a given 
age. If the resident flora is disturbed, it tends to re-establish itself promptly 
when the source of disturbance is removed. 

The transient flora consists of nonpathogenic or potentially pathogenic 
microorganisms which occur for hours or days, but rarely for weeks, on skin 
or mucous membranes. It is derived from the environment and does not 
establish itself permanently in the area. Members of the transient flora are 
generally of little significance while the normal resident flora is intact. How- 
ever, if the resident flora is distutbed, transient microorganisms may take 
over, proliferate, and produce disease. 

The mucous membranes of mouth and pharynx are often sterile at birth 
but may be contaminated by passage through the birth canal. Within four 
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‘o twelve hours after birth, alpha-hemolytic streptococci (Streptococcus viri- 
ans) become established as the most prominent members of the resident flora 
ind remain so for life. They probably originate in the respiratory tract of 
ihe infant’s mother and attendants. Early in life, aerobic and anaerobic 
aphyloeocei (Micrococcus), gram-negative diplococei (Neisseria), and occa- 
sional laetobaeilli are added. When teeth begin to erupt, anaerobic spirochetes 
ud fusiform bacilli and some anaerobic Vibriones and lactobacilli establish 
hemselves. Actinomycetes regularly occur in tonsillar tissue and on the 
singivae of adults. 


Role of the resident flora: The microorganisms that are constantly present 
on body surfaces are commensals. They live in constant association with tis- 
sues without causing any significant reaction or damage. Their flourishing in 
. given area depends on physiologic factors of temperature, moisture, pH, and 
the presence of nutrients or inhibitory substances. Their presence is not 
essential to life beeause ‘‘germ-free’’ animals can be reared in good health, 
although completely lacking a normal microbial flora. Yet, the resident flora 
of certain areas, such as the mouth, plays a definite role in maintaining health 
and normal function, 

Some members of the normal resident flora, particularly in the intestinal 
tract, synthesize vitamins and other nutrients. The most important contribu- 
tion of the resident flora appears to be a maintenance of the physiologic state 
of the supporting tissue. While this effect is poorly understood in most in- 
stances, the absence of this homeostatic mechanism expresses itself rapidly in 
disturbances of tissues. When the normal flora is eliminated (for example, 
through the action of antimicrobial drugs in high doses) and supplanted by 
‘“‘abnormal’’ transient microorganisms, disturbances in structure and function 
of mucous membranes and superficial tissues soon appear. 

The affinity of the resident flora for its supporting tissue is a very strong 
one. When the relationship is disturbed, there is a fortunate and marked 
tendeney for re-establishing it promptly as soon as the source of disturbance 
(for example, drugs) is removed. When the normal resident flora of the 
mouth and pharynx is removed, the area does not remain free from micro- 
organisms. It is settled almost immediately by re-establishment-of the resi- 
dent types listed previously, particularly viridans stretpococci, neisseriae, and 
diphtheroids. Should these organisms be prevented from re-establishing . 
themselves by the continued presence of inhibitory influences, particularly 
antibioties, other ‘‘superinfecting’’ organisms will form a population of tran- 
sients, 

These transients may be of great potential significance in the pathogenesis 
of disease. Invasive microorganisms (for example, Staphylococcus aureus) 
may become established on the surface, enter tissues through breaks in the 
mucous membrane, and cause progressive cellulitis, abscess formation, lymph- 
adenitis, or even blood stream invasion. Yeastlike organisms (for example, 
monilia) may cause surface lesions of the mucous membranes and occasionally 
produce a widespread disease. Gram-negative enteric bacilli may establish 
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themselves as transients in the upper respiratory tract and result in pneu- 
monia. All these examples point out how the normal resident flora maintains 
health, in part, by preventing the establishment of potentially disease-produc- 
ing microorganisms. Yet these same types of microorganisms of the normal 
resident flora are the ones accused of ‘‘focal infection.’’ Can these bacteria, 
which are present in every normal mouth, cause disease? 


2. Transport and Disposal of Microorganisms.—Members of the resident 
microbial flora of mouth and pharynx from time to time enter the blood 
stream. The exact mechanism of this progress is not certain, but it is likely 
that they enter tissue spaces beneath mucous membranes and are earried by 
lymph to the regional nodes. The vast majority do not progress any farther. 
A few organisms, however, perhaps bypass the filtering regional lymph nodes 
and are carried to the blood stream. In the normal person these are promptly 
removed by reticuloendothelial structures, particularly in spleen and lymph 
nodes, and are destroyed there by fixed phagocytic cells. 

The entry of these microorganisms into the blood stream is favored by 
certain circumstances. Among them are local trauma (such as tooth extrac- 
tions or extensive mucous membrane damage), coexisting infections of the 
oral cavity, particularly granulomas or abscesses at roots of teeth, and im- 
pairment of local defenses by nutritional deficiency or by ionizing radiation. 
When such conditions prevail, not only a few, but thousands, of bacteria may 
suddenly reach the blood stream, so that venous blood from the arm may 
temporarily contain 1 to 10 bacteria per milliliter. The simple act of chew- 
ing food produces local pressure alterations of several hundred pounds and 
probably promotes the occasional direct entry of microorganisms from mucous 
membranes and tissue spaces into blood capillaries. 

Ordinarily, these bacteria are promptly phagocytized, removed, and 
destroyed. In the presence of abnormal cardiovascular dynamies, however, 
they may become implanted on heart valves previously deformed by con- 
genital lesions or rheumatic fever and may cause endocarditis. Some of the 
transient bacteria might become lodged in the capillaries of the kidney, 
glomeruli, or synovial membranes and produce a small abscess. This, however, 
is very uncommon. Bacterial endocarditis, aided by the predisposing condi- 
tions just enumerated, remains the principal disorder resulting from the dis- 
semination of microorganisms originating in the oral cavity. 

3. Hypersensitivity —The role of toxins produced by bacteria in the oral 
cavity probably ean be discounted in the genesis of systemic illnesses. No 
convincing evidence for the production or significance of such toxins has ever 
been adduced. It must be considered, however, that hypersensitivity asso- 
ciated with oral sepsis occasionally may play a role in the production of iritis, 
arthritis, and other conditions which are known to be associated with hyper- 
sensitivity phenomena and which, on some occasions, are helped or even cured 
by the removal of a tooth abscess. 

Hypersensitivity may manifest itself in one of two ways. The patient 
may develop the immediate or delayed type of hypersensitivity reaction to 
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icroorganisms associated with a chronic bronchial infection. This is exem- 
ified in the development of bronchial asthma, in the presence of chronic 
onchial infeetion, or skin lesions of various types in the presence of fungus 
ection of the skin. The other type of hypersentitivity reaction is probably 
olved in the production of chronic progressive diseases referred to as “collagen 
liseases,’’ such as rheumatie fever, scleroderma, and periarteritis nodosa. The 
ict etiology of these illnesses is not known, but it is postulated that certain 
hacterial infections or chemicals permit the development of antibodies directed 
against specifie organ antigens. Reaction of these antibodies with the antigens 
esults in injury to the specific organ or structure. While repeated acute infec- 
tions with beta-hemolytie streptococci have been principally incriminated as the 
use of rheumatic fever, or glomerulonephritis, it is possible that occasionally 
ther mieroorganisms mizht be similarly involved. 

From the foregoing discussion, the following role might be construed for 
‘‘foeal infection’’ in the causation of disease: (1) Members of the normal 
flora of the mouth may be abnormally distributed and may establish them- 
selves on heart valves, causing bacterial endocarditis. (2) This bacterial dis- 
semination is greatly aided by trauma or operative procedures in the mouth. 
(3) The microorganisms present in a focus of oral infection (for instance, a 
root abseess) may induce hypersensitivity reactions which might cause systemic 
disease. 

The prophylaxis and treatment of systemic disease originating from ‘‘focal 
infeetion’’ of the oral cavity can then be directed toward the points just 
mentioned. Needless to say, the presence of a well-established root abscess 
or granuloma is, in itself, ample reason for removal or correction without 
having to invoke the potential harm it might do in causing remote disease 
processes. If such a lesion had been responsible for the production of a 
hypersensitivity disease, its removal might or might not lead to cessation of 
the established disease process. 

The therapeutie or prophylactic attitude can be much more clearly de- 
fined in relation to the danger of introducing large numbers of bacteria into 
the blood stream of persons with cardiac lesions in the course of dental pro- 
cedures or surgery in the oral cavity or the upper respiratory tract. 

A number of recent studies have dealt with the frequency of bacteremia 
following tooth extraction and the possibility of its prevention by antimicro- 
bial agents.*~* In eontrol groups of adequate size, from 46 per cent to more 
than 80 per cent of persons had positive blood cultures within two hours after 
extraction. The frequency was greatest immediately after the procedure and 
diminished rapidly, so that at the end of forty-five minutes less than 5 per 
cent were still positive. This undoubtedly reflects the ability of the normal 
body defenses to remove microorganisms rapidly from the circulation. 

A single injection of aqueous penicillin G, 600,000 units, three or four 
hours prior to extraction diminished the frequency of positive blood cultures 
by about one-third, but did not eliminate bacteremia. Multiple injections of 
penicillin, both prior to and following extraction, diminished the incidence of 
positive blood cultures by one-half. Since penicillin is a highly bactericidal 
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agent for most strains of Streptococcus viridans, it is apparent that total pre- 
vention of bacteremia may not be feasible. From a theoretical standpoint, 
however, it is desirable to give a sufficient bactericidal drug for a sufficient 
period of time to help eliminate circulating microorganisms promptly and kill 
those that may have settled on heart valves before there is an opportunity for 
a protective tissue reaction to occur. Prevention of bacterial endocarditis 
should embody the same principles as effective treatment. It is known that 
bacteriostatic agents rarely, if ever, cure established bacterial endocarditis. 
Thus, the tetracycline drugs cannot be looked upon as optimal prophylactic 
drugs, in spite of one report® claiming 56 per cent bacteremia following tooth 
extraction in the control group and only 4 per cent in the group receiving 2 
grams of chlortetracycline daily. Tetracycline drugs may serve as alternate 
prophylactic agents if penicillin cannot be administered. 

Any patient with a known congenital or acquired lesion of the heart, 
particularly the valves, should be considered for drug prophylaxis during oral 
surgery and extensive dental manipulations or extractions. Because of the 
frequency and severity of penicillin reactions, the dentist or physician should 
inquire about similar occurrences or allergic manifestations in the past. — If 
a past history of a penicillin reaction is obtained, a skin test with dilute 
penicillin should be performed. If it is positive, penicillin should not be in- 
jected. 

Adequate prophylaxis may consist of the daily administration of not less 
than 600,000 units of penicillin daily for not less than three consecutive days, 
beginning on the day before the oral surgical procedure. If the penicillin is 
given in a single daily injection, part of the material should be long-acting 
procaine penicillin and part rapidly absorbed aqueous penicillin. If penicillin 
cannot be administered, 1 gram of one of the tetracycline drugs (Aureomycin, 
Terramycin, Tetracyn, Achromycin) or chloramphenicol should be given 
daily in four divided doses by mouth for not less than three days. The 
ultimate proof of the efficacy ot such prophylaxis is lacking. To date, there 
have been no large series of alternate patients treated with these drugs, or 
given placebos, and studied for the development of manifest disease.’ The 
recommendations for prophylaxis are based on principles derived from clini- 
eal treatment of established endocarditis, and therefore, may not be applicable. 
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VIRUS INFECTIONS OF INTEREST TO THE DENTIST 
ERNEsT JAWETZ, M.D., Pu.D., SAN FRANcisco, CALIF. 


VINCE effective antimicrobial therapy has made possible the control of a 
» large majority of bacterial infections, increasing interest has been focused 
on infections of viral origin. Viral infections of interest to the dentist may 
be grouped into the following categories : 


A. Viral infections with prominent oral manifestations which are 
seen by the dentist earlier and more frequently than by the physician. 

B. Viral infections which might be transmitted accidentally by 
the dentist to his patients. 

C. Viral infections, particularly of the respiratory tract, which 

the dentist may aequire accidentally from his patients. 

A. Viral Infections With Prominent Oral Manifestations.—The physician 
sees oral manifestations of disease from a point of view quite different from 
that of the dentist. The person who consults a physician is often sick, whereas 
the person who consults a dentist usually feels well. Therefore, small oral 
lesions are often seen by the dentist much earlier than by the physician. In 
many viral infections, oral lesions occur principally very early in the disease, 
at the end of the ineubation period, or during the prodromal stage which pre- 
cedes typical symptoms of the disease. Outstanding examples are the mouth 
lesions of the infectious diseases of childhood, such as measles and chicken 
pox. These are best seen at the beginning of the prodromal stage, when the 
child still feels well and may visit the dentist for a routine checkup or cor- 
rective orthodonties. Thus, the dentist, aware of the nature, type, and sig- 
nificance of such lesions (for instance, Koplik’s spots in measles),-may con- 
tribute to an early diagnosis and help to institute early isolation or thera- 
peutic measures. 

Infection with herpes simplex virus gives prominent oral manifestations 
during both the primary infection and the later recurrent lesions. A majority 
of persons aequire infection during childhood or adoléscence and continue to 
carry the virus for life. The primary disease is generally an acute gingivo- 
stomatitis with fever, gingival inflammation and marked tenderness which 
interferes with eating, foul breath, and a vesicular eruption on the oral 
mucosa with tender, enlarged, regional submaxillary and cervical lymph nodes. 


From the Departments of Microbiology, Medicine and Pediatrics, University of California, 
san Francisco, California. 

Read before the Eleventh Annual Meeting of the American Institute of Dental Medicine, 
The Desert Inn, Palm Springs, California, Nov. 2, 4. 
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The eruption consists of small vesicles surrounded by erythema. The vesicles 
rupture early and the edematous roof of the collapsed vesicle becomes covered 
with fibrin, dead epithelial cells, and debris, forming a yellow-gray plaque. 
When, the necrotic surface sloughs, a shallow, painful uleer forms, which heals 
in about ten days without scarring. While any portion of the oral mucosa 
may be involved and lesions may be seen on the palate, uvula, and even the 
posterior pharynx, they are most commonly located on the tongue, the gingivae, 
and the cheeks. The signs and symptoms of primary herpes generally sub- 
side in about two weeks and subsequently the patient maintains an antibody 
titer in the blood serum, probably for the rest of his life. Rare persons 
develop herpetic meningo-encephalitis or lesions of extraoral mucous mem- 
branes, such as herpetic vulvovaginitis, as part of the primary infection, 

In a certain proportion of patients, the initial primary herpetic infection 
is followed by recurrent lesions—most often at the vermilion border of the 
lips, occasionally on the oral mucosa, and infrequently on the genitals or skin. 
The recurrent lesion begins as a group of red papules, often preceded by a 
painful itching or tingling sensation. The papules rapidly develop into 
vesicles, which collapse to form shallow ulcers and heal in ten days. The 
vesicular stage lasts for one or more days on the outer aspect of the lip, but 
probably only for hours in the mouth, where maceration of the roof of the 
vesicle is rapid. 

The typical pathologie findings of herpetic lesions consist of a ballooning 
degeneration of epithelial cells, the presence of multinucleate giant cells, and 
the presence of intranuclear inclusion bodies. 

The relationship of herpetic lesions to so-called recurrent aphthous ulcers, 
aphthous stomatitis, canker sores, or recurrent aphthae, is an uncertain one. 
Histologically, these lesions show only mild inflammatory changes and round- 
cell infiltration, but none of the typical pathologic changes of herpes. Mor- 
phologically, they resemble herpetic lesions of the primary infection and they 
are commonly found on the buccal mucosa, buccal suleus, gingivae, tongue, or 
floor of the mouth. Thus, they closely resemble herpetic lesions. Some such 
aphthous ulcers may well be herpetic in origin, and virus can be isolated from 
such mouths; yet, others occur in persons without antibody to herpes simplex 
virus, and virus isolation is not possible. In persons subject to such recurrent 
aphthous lesions, certain predisposing causes can often be defined: local 
trauma, nutritional deficiency, allergy, or recurrent irritation from prostheses. 
In others, no such predisposing causes can be found. : 

It seems likely that the genesis of epidemic outbreaks of ‘‘trench mouth” 
is associated in children or adolescents with epidemic dissemination of herpes 
virus infection, followed by an upsurge of the ‘‘trench mouth’’ organisms, 
that is, anaerobic spirochetes and fusiform bacilli. These microorganisms are 
present in every normal mouth, but increase in number in the favorable 
anaerobie environment of necrotic mucous membranes and subsequently con- 
tribute to tissue damage. 
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B. Viruses Which May Be Transmitted Accidentally by the Dentist to 
His Patients —Foremost in this group are the viruses of hepatitis. Two dis- 
net agents are known to produce the clinical picture of anorexia, nausea, 
weight loss, and fever, with derangement of liver function ranging from mini- 
| biochemical abnormalities to gross jaundice, clay-colored stools, dark 
ne, and marked bleeding tendency. The pathologic picture is similar with 
th viruses, and ranges from minimal swelling and irregularity in the cyto- 
sm of hepatic cells to complete, widespread necrosis of the liver parenchyma. 
the majority of mild eases, regeneration of damaged cells and restoration 
function are complete, whereas in severe cases the necrotic liver parenchyma 
is replaced by fibrous tissue, resulting in cirrhosis. When liver destruction is 
<tensive, death may ensue in the acute stage of the illness. More often there 
gradually diminishing liver function, leading ultimately to hepatic coma 
after a chronie illness of many years. 

The ctiological agents responsible for the syndromes of hepatitis are two 
viruses generally referred to as ‘‘infectious hepatitis virus’’ (TH) -and ‘‘serum 
hepatitis virus’’ (SH). Both are very resistant to many chemical and physi- 
cal agents which destroy most other viruses. Neither of these viruses has 
heen transmitted with certainty to any laboratory animals and most of the 
available information is based on studies performed in human volunteers. 
Some preliminary and equivocal evidence indicates that these viruses may 
have been grown in fertile eggs and tissue cultures, but much future work 
will have to confirm this. Some of the established characteristics of the two 
viruses are listed in Table I. 


TABLE I 








IH SH 
Onset Abrupt and febrile Insidious, often afebrile 
Usual incubation period 2 to 6 weeks 1% to 6 months 
Route of infection Oral or parenteral Only parenteral 
Virus demonstrated in Blood and feces Blood only 
Immunity to TH infection + _ 
Immunity to SH infection = “/ 
Age prevalence Children and young adults All ages 
Prevention by gamma globulin + = 








The common mode of transmission of infectious hepatitis (TH) is through 
fecal contamination of fingers, food, or water. Both TH and SH viruses can 
be transmitted, by a variety of methods, through human blood and its deriva- 
tives. These include transfusion or injection of human blood, plasma, or 
serum (or certain substances prepared from them) and infection from im- 
properly sterilized syringes, needles, lancets, or other instruments contaminated 
with human blood. Gamma globulin prepared by the ethanol-precipitation 
method of Cohn and albumin similarly prepared and then heated are safe and 
do not transmit the virus, but topical thrombin may not be safe. 

The infectiousness of human blood or plasma may be exceedingly high. 
On some oceasions, as little as 0.00001 ¢.c. of blood proved to be infectious. 
This makes it clear that apparently “clean’’ instruments, needles, or syringes 
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may readily transmit the infection by retaining minute amounts of infectious 
blood. It is known that hepatitis viruses may be present in blood for many 
months after a subclinical or clinical infection. 

The problem is aggravated and the danger increased by the fact that 
both hepatitis viruses are highly resistant to chemicals and relatively resistant 
to heat. Furthermore, certain inherent technical difficulties of sterilization are 
important. Thus, syringes and needles often carry adherent air bubbles when 
placed into boiling water, and in such areas the blood or plasma may not be 
sterilized. At other times, surface coagulation may protect the underlying 
bits of plasma or blood from good heat penetration. These factors are of 
particular importance when an attempt is made to sterilize instruments by 
exposure for only a few minutes to boiling water. For absolute safety, it 
must be insisted, therefore, that all potentially contaminated instruments be 
autoclaved (fifteen minutes at 15 pounds pressure) or sterilized by dry heat 
(170° C. for one hour). Only in this fashion can the safety of patients be in- 
sured and medicolegal complications avoided. 

Because poliomyelitis viruses are also resistant to chemicals and very 
widely distributed during epidemic periods, it has been suggested that this 
virus could be transmitted by dental procedures and by contaminated, and 
inadequately sterilized, instruments or materials. Convincing evidence of 
actual transmission is lacking. It is well established, however, that operative 
procedures and trauma to the upper respiratory tract, as well as injections 
of harmless materials elsewhere, can precipitate paralytic poliomyelitis. This 
is particularly serious when an asymptomatic infection with the virus is 
transformed into bulbar poliomyelitis with respiratory muscle paralysis. This 
occurrence has been definitely correlated with tonsillectomy during epidemic 
periods. Pediatricians are agreed that such procedures should not be carried 
out during epidemic times. There is suggestive evidence that tooth extractions 
and other major dental operative procedures can precipitate a similar sequence 
and should therefore be limited to emergencies during the epidemic period 
(particularly between July and October for children). 


C. Viral Infections Which the Dentist May Acquire Accidentally From 
His Patients.—Accidental inoculation (needle scratch or puncture, cut, ete.) 
with an instrument contaminated with blood is a recognized professional risk 
of acquiring hepatitis. Dentists and doctors, technicians, and other medical 
personnel are subject to this risk and it has been accepted that employees 
acquiring hepatitis in the course of their occupation are eligible for com- 
pensation. Awareness of the risk and attention to proper aseptic precaution 
and sterilization procedures can minimize the hazard. 

The viral infections to which ‘the dentist is most frequently exposed in 
the course of his work are the common respiratory ailments, particularly the 
common cold, influenza, and other viruses causing acute respiratory diseases. 
All these agents are transmitted by droplets from the patient’s upper respira- 
tory tract, particularly during talking, coughing, and sneezing. As the dentist 
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ends over the wide-open mouth, he is virtually an ideal receptacle for all 
irus-laden droplets propelled with bulletlike speed from the patient’s oro- 
harynx, 

Some dentists have taken to wearing gauze masks to protect themselves 
m this hazard. It should be pointed out that ordinary gauze masks do not 
nstitute effective barriers for droplets. An effective mask should have not 

ss than twelve layers of gauze, or, preferably, should be lined with flannel, 
nd should be tight fitting. Naturally, such ‘‘adequate’’ masks often will be 
.comfortable and inconvenient to wear for long periods. 

Because of the intense exposure the dentist suffers during epidemic times 
respiratory illnesses, he is particularly interested in prophylactic measures. 
may be stated summarily that to date none of the proposed nostrums have 

ny preventive effect against the common cold and no specific vaccines are 

vailable. The vaccines against influenza to date suffer from marked limita- 
tions: Proteetion is strain- or type-specific, new strains arise commonly in the 
population, and protection even against the homologous strain is, at best, 
short lived. 

Many other respiratory viruses, probably associated with a variety of 
disease entities, are just now coming into prominence as a result of recent 
advanees in tissue culture methods which permit the rapid isolation and 
identification of these agents. These methods undoubtedly will permit a 
rapid expansion of the available knowledge of the normal viral flora of the 
respiratory tract and will facilitate the evaluation of control procedures 
directed against respiratory illnesses. 
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Surgical Anatomy and Physiology 


BONE FORMATION AND BONE RESORPTION 


J. P. WEINMANN, M.D., Cuicaco, ILL. 


ONE tissue consists of cells, intercellular substance, and tissue fluid. The 
osteocytes form a three-dimensional syncytium. Morphologically, the 
intercellular substance consists of bundles of fibrils and a cementing sub- 
stance. Only the latter component is calcified. Chemically, the intercellular 
substance consists of collagens of the fibrils and mucopolysaccharides of the 
cementing substance that are bound to calcium phosphates. The latter occur 
as hexagonal crystals of x-tricaleium phosphate.” * 

The arrangement of fibrils in mature bone follows a regular pattern. In 
consecutive thin layers of this tissue, the direction of fibrils changes by 90 
degrees. As the fibrils in alternating layers run at right angles to each other, 
the layers are distinctly visible and are called bone lamellae. The different 
arrangement of these lamellae causes the difference between spongy and 
compact bone. The wide marrow spaces of the spongy bone are reduced to a 
network of narrow Haversian canals in the compacta. 


Osteogenesis 


The formation of bone occurs in two distinct phases: during the first 
phase an organic intercellular substance of firm consistency is formed, which 
changes in the second phase by molecular rearrangement and mineralization. 
The product of the first phase is known as osteoid tissue; that of the second 
phase is bone tissue. 

Osteogenesis occurs always and everywhere in loose connective tissue. 
There is no doubt that the changes that occur are initiated and brought about 
by the activity of highly specialized cells, the osteoblasts. Although many 
details of the formation of new bone are either unknown or uncertain, prog- 
ress of the last decade permits sketching a rather comprehensive picture. 
The main points are these: In bone formation the most important components 
of the intercellular substances—collagen and mucopolysaccharides—are pres- 
ent, at least in part, in the connective tissue in which osteogenesis occurs. On 
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the other hand, ealeium phosphates are always present in blood and tissue 
‘uids. The changes and combinations of these raw materials are dependent, 
a great degree, on molecular rearrangements. 
The strueture characteristic for collagen (for instance, the 640 A band- 
«) is identical for collagen fibrils in connective tissue and in bone. During 
mation of the organic ground substances of lamellated bone, however, there 
s a radical rearrangement of the collagen fibrils. While in the connective . 
tissue, these fibrils (often bound together to form fibers) are irregularly 
rranged, the collagenous fibrils in osteoid tissue are regularly arranged. 
(his change ean be easily understood if one assumes a depolymerization, a 
solution of the collagenous fibers under the influence of an osteoblastic enzyme, 
and a reconstitution of the molecules to fibrils in a different disposition. It ~ 
has been shown that dissolution and reassembling of the molecules can be 
produced in vitro (for instance, by slight changes of pH concentration).* An 
instructive example of this process of depolymerization and repolymerization 
can be observed in the formation of dentine. It has been known for a long 
time that the argyrophil collagenous fibers of Korff constitute an important 
source of material for the formation of dentine. However, the dentinal ends of 
these fibers are arranged at right angles to the pulpal dentinal surface, while 
the collagenous fibrils of the dentine run parallel to this plane. The findings 
of a subdivision of the predentine into a layer of young and old predentine 
appear now in a new light.* It could be shown that the young predentine is 
afibrillar, while fibrils are present in normal arrangement in the old pre- 
dentine.’ It is highly probable that the young predentine contains the colla- 
gen in a depolymerized state and that the appearance of fibrils in the old 
predentine is caused by the repolymerization of the molecules. 

The second constituent of all supporting tissues is the mucopolysaccharides. ~ 
The physical differences of different supporting tissues are, to a high degree, 
correlated to the degree of polymerization of the cementing substances and 
not merely to chemical differences. It must be assumed that the second : 
important function of the osteoblasts is to induce a state of high polymeriza- 
tion of the low-polymerized mucopolysaccharides of the loose connective tis- \ 
sue. By this change, the semifluid cementing substance of connective tissue 
is made quite solid and rigid, although still pliable. In other words, 
by molecular changes, mainly of both collagens and glycoproteins (most 
probably under addition of new products elaborated by the osteoblasts), 
osteoid tissue forms in the mother tissue—the loose connective tissue. The -" 
inclusion of some of the osteoblasts into the intercellular substance, where - 
they persist as osteocytes, is a well-known process. 

Much effort has been devoted to the clarification of the process of calcifica- - 
tion, the second decisive phase in osteogenesis. It is now a well-established . 
fact that the cementing substance is the only site of mineralization while the 
collagenous fibrils remain uncaleified. It is also a fact that calcification is not 
a mere precipitation of calcium phosphate within the matrix of the cementing 
substance, but that the organic substance (namely, the polysaccharides) 
undergoes a significant change while calcification occurs.” * Although it is ° 
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too early as yet to detail the changes, it seems warranted, from many observa- 
tions, to assume that a molecular rearrangement of the mucopolysaccharides 
plays an important role. The latter change is a depolymerization, possibly an 
unrolling and stretching of the compact polymers into molecular chains and 
the establishment of lateral connections between these chains. 

It is possible, furthermore, that the molecular changes, with the con- 
comitant exposure of side chains, constitute the prerequisite of calcification 
by forming bonds between the side chains and the calcium phosphates. 
Assuming that this hypothesis is correct, or at least pointing in the right 
direction, there would be no need to assume any further enzymatic action to 
inerease the local concentration of calcium phosphates. The possibility of 
this hypothesis is strengthened by a comparison of osteogenesis and kerato- 
genesis where also an alternation of polymerization and depolymerization and 
the formation of connecting side chains play a most important role.® 


Bone Destruction 


The resorption of bone is an integral part of the growth of bones, the 
necessary prerequisite of regeneration of bone tissue, and the consequence of 
many pathologic processes and therapeutic measures. Despite the doubt 
expressed by some authors, it can be considered as an established fact that 
the resorption of bone is caused only by the activity of highly specialized cells, 
the osteoclasts. As evidence that osteoclastic activity may not be the only 
means of in vivo destruction of bone, some authors stress the importance of 
baylike depressions—the lacunae of Howship—on the surface of bone. While 
these lacunae, as a rule, contain osteoclasts, ‘‘empty’’ lacunae are regarded as 
proof that resorption may occur without the presence of osteoclasts. How- 
ever, there are two important considerations against this assumption. One is 
the knowledge that osteoclasts disappear from our observation shortly after 
resorption has come to a standstill. A lacuna filled only with loose connective 
tissue, therefore, may be the sign of past resorption. Another, more impor- 
tant, point is the complicated shape of osteoclasts and their astonishing size, 
as revealed by the study of serial sections.’ It can be shown that proto- 
plasmic processes of an osteoclast may extend far beyond that part of its 
body which contains the nuclei. Thus, lacunae or parts of a lacuna may be 
thought to be empty, while, in fact, they contain a thin protoplasmic process 
of an osteoclast that is easily overlooked. 

It has been claimed also that the multinucleated giant cells are not the 
cause of resorption, but are only a side effect of bone resorption caused by 
some unknown factor. Observations on a peculiar abnormal breed of rats 
characterized by a lack of bone resorption and many secondary abnormalities 
disprove this contention. In these animals, great numbers of osteoclasts are 
found on surfaces of bone that normally undergo resorption, although in these 
animals bone is ‘‘indestructible.’’™ 

One can repeat, therefore, that the term osteoclast coined by Koelliker some 
eighty years ago is entirely appropriate, since these cells, and these cells only, 
cause the breakdown of bone. 
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Mechanism of Bone Resorption 


Despite the doubt of some authors, it can be taken as a well-established 
‘act that bone resorption is a ‘‘none or all’’ effect. That is, in the destruction 
f bone, all its components, organic and inorganic, are removed at the same 
ime. A withdrawal in vivo of the mineral salts from bone while the organic 
iatrix remains has never been demonstrated, although it is claimed over and 
over again. As a corollary of this concept of demineralization of bone, the 
ossibility of a remineralization of bone also has been postulated. Lately, 
oentgenograms have been adduced to prove the decalcification and recalcifica- 
tion of bone, although the inadequacy of such an examination is only too 
ipparent."* While it is not difficult to assume that the osteoclasts produce 
collagenase and other proteolytic enzymes, the near insolubility of the calcium 
phosphates under the normal pH of the tissues has been, until lately, a most 
important stumbling block. Although a local drop in pH has been assumed 
to explain the solution of caleium phosphate, such a drop is biologically im- 
probable. The difficulty in explaining the solution and removal of the calcium 
phosphate during bone resorption fortunately has now been resolved by the 
introduction of the process of chelation. 

Chelation is a chemical process whereby certain metal ions (for instance, 
Ca or Ba) are removed from solution by means of a special chemical agent, 
the chelating compound, through preferential extraction. 

It could be shown that such agents can decalcify, in vitro, bone and teeth 
under a pH of 7.0.14 Such chelating agents are known to exist in the living 
organism (for instance, as intermediate products of carbohydrate degrada- 
tion).** Chelating substances may be elaborated by the osteoclasts or they 
may be present in an inactive state in the tissue fluid. It could be hypothe- 
sized that the initial breakdown of the organic substances of the bone tissue 
by the osteoclasts leads to the activation of chelating agents. 

With the introduction of chelating agents into the concepts of osteoclasis, 
the entire question of bone destruction is now amenable to a tentative answer. 
It has to be repeated that all the available evidence speaks for a simultaneous 
dissolution of inorganie and organic substances and that there is no shred of 
evidence of withdrawal of bone salts from living bone. 

Another highly controversial problem has to be discussed, namely, that 
of the derivation of osteoblasts and osteoclasts. It seems to be a generally 
accepted view that osteoblasts differentiate from reticular cells or their - 
equivalent, the undifferentiated mesenchymal cells of Maximow. It has to be + 
added, however, that cells of proliferating young connective tissue, granula-- 
tion tissue, also have the ability to differentiate into osteoblasts. The pluri- 
potentiality of these cells is, in all probability, a consequence of rapidly fol- 
lowing cell divisions during which the fibroblasts lose some of their high 
differentiation and concomitantly reactivate some of their latent potentialities. 
The best examples of this process are seen in the formation of bone in the 
healing of a fracture and in the healing of an extraction wound. 
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The origin of the osteoclasts, however, is still controvérsial. The deriva- 
tion of these cells from capillary endothelium seems to rest on a misinterpreta- 
tion of a common finding. It is clear that resorption of bone is always 
accompanied by proliferation of loose connective tissue and the formation of 
new capillaries. It is highly probable that solid capillary buds have been 
mistaken for differentiating osteoclasts. 

It is probable that osteoclasts, like osteoblasts, derive from undifferen- 
tiated elements of connective tissue. However, whether their size and the 
number of their nuclei can be explained by a fusion of cells or by amitotic 
division of their nuclei has not yet been established. 

Like the origin of osteoclasts and osteoblasts, their disappearance also is 
a process most difficult to analyze. Lately the transmutability of these cells 
has been claimed again and it has even been said that osteoblasts, osteoclasts, 
and osteocytes are only different and mutually convertible stages in the life 
of one cell type.*° Evidence for this claim, however, is weak. 
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Anesthesiology 


AN INVESTIGATION OF THE OXYGEN SATURATION OF ARTERIAL 
BLOOD AS DETERMINED BY THE MODIFIED MILLIKAN 
OXIMETER DURING ANESTHESIA FOR ORAL SURGICAL 
PROCEDURES* 


Tuomas M. Terprnas, D.D.S.,** ALBERT FAULCONER, JR., M.D.,*** aNbD 
R. QuENTIN Royer, D.D.S.,**** RocHester, MINN. 


HE factor of anoxia in general anesthesia, particularly nitrous oxide anes- 

thesia, has presented a problem with which clinicians and physiologists 
alike have been concerned for about 100 years. It has been said that anoxia 
is present during most types of anesthesia, but that it usually is inconsequen- 
tial."° Barach and Rovenstine? stated: ‘‘Anoxia as a part of anesthesia has 
been advoeated and even taught by a few individuals.’’ Many of the concepts 
of anoxia in nitrous oxide anesthesia have been based on individual clinical ex- 
perience so that, in large measure, nitrous oxide anesthesia has been condemned 
or accepted with virtually no recourse to objective experimental data. 

Early workers were required to rely upon clinical evidence, namely, dis- 
coloration of the skin and mucous membranes, as the best means of determining 
the degree of arterial oxygen saturation. The fact that the appearance of 
cyanosis is an unreliable means of evaluating the degree of oxygenation of 
arterial blood was demonstrated by Stadie,’*’ Brinkman and Jonxis,* Comroe and 
Botelho,® and Geraci and Wood.® The lack of scientific devices with which to 
study the various physiologic variables associated with anesthesia has hampered 
investigations of this nature. It was felt that such a study, made by the appli- 
cation of two verified scientific methods, was indicated in an effort to clarify 
to some degree the present-day confusion as to the use of nitrous oxide-oxygen 
mixtures alone and in conjunction with thiopental (Pentothal) sodium anes- 
thesia for oral surgical procedures. 

Andrews,’ in 1868, was perhaps the first to report the use of oxygen with 
nitrous oxide; however, the first objective attempt to determine the effectiveness 
of nitrous oxide without hypoxia was that of Bert* in 1878. As a result of his 
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investigations, he concluded that anoxia could be avoided in nitrous oxide anes- 
thesia by increasing the total pressure of the gas mixture. A subsequent in- 
vestigation® questioned the validity of Bert’s conclusions. In 1949, however, 
Fauleoner and co-workers,® under carefully controlled conditions, definitely 
established the anesthetic qualities of nitrous oxide in man at increased partial 
pressures and without anoxia. 

Brown and co-workers,° on the basis of their experiments on animals under 
normal atmospheric pressure, found that anesthesia could not be produced with 
nitrous oxide unless some degree of anoxemia was present. Subsequent investi- 
gations by various authors have borne out this conclusion.” ** ** * 

Courville,’ in his classic monograph on residual neurological and psychia- 
tric manifestations of nitrous oxide anesthesia, demonstrated conclusively the 
dire complications that could be expected with insufficient oxygenation. 

In the present report additional information will be presented on the ques- 
tion, ‘‘Is a nitrous oxide-oxygen mixture an adequate and physiologic one when 
employed alone, or may better results be obtained when it is employed in con- 
junction with another anesthetic agent ?’’ 


Method and Material 


The modified Millikan oximeter (Fig. 1) was used to obtain an accurate 
and continuous determination of the arterial oxygen saturation. This device 
is essentially a photoelectric colorimeter that provides a continuous reading of 
the oxygen saturation of circulating arterial blood. The instrument works on 
the physical principle that the amount of light transmitted by oxyhemoglobin 
and reduced hemoglobin in the red and infrared bands of the spectrum is an in- 
verse logarithmic function of the optical density of blood and tissue in the op- 
tical pathways. A more detailed account of the operation of the Millikan oxim- 
eter can be obtained elsewhere.’* ** 

The Beckman oxygen analyzer was used to determine continuously the oxy- 
gen tension (partial pressure) in inspired gas mixtures. The instrument and 
its principle of operation were described by Pauling and co-workers in 1946, 
the principle being that the magnetic susceptibility of oxygen is much greater 
than that of any other common gas, and thus that oxygen is able to increase 
the strength of a magnetic field in direct proportion to the number of oxygen 
molecules present. 

The recording of arterial oxygen saturation in the operating suite was done 
in such a manner as not to conflict with usual surgical and anesthetic procedures 
(Fig. 2). Anesthesia was induced, in most instances, by the intravenous in- 
jection of 5 to 10 «c. of 2.5 per cent solution of thiopental sodium, following 
which mixtures of nitrous oxide and oxygen in various proportions and at vari- 
ous rates of flow were administered to the patient by nasal mask or intra- 
tracheal catheter. Recordings of the oxygen saturation of the hemoglobin 
were made every minute. The blood pressure and pulse rate were determined 
initially and at intervals thereafter. Clinical notes were recorded during the 
course of each surgical procedure. 
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om ius atid 


Fig. 1.—a, Modified Millikan oximeter. A, Plastic tubing to pressure chamber; B, pres- 

chamber; C, rubber diaphragm of pressure chamber; D, photoelectric cell housing; 

. leads to light bulb; F, movable cylindrical housing of light source and pressure capsule; 

G, adjustable change of housing; H, leads to photoelectric cells. b, The oximeter in position 
n the ear. 


Fig. 2.—General view of equipment in operating suite showing control unit, galva- 
nometers for single-scale and double-scale recording, Beckman oxygen analyzer, and earpiece 
ttached to left ear of patient, 
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Two series of patients were observed. The first, or random, series consisted 
of forty-eight patients who were observed during anesthesia in which the par- 
tial pressure of oxygen in the gas mixture varied (except in Group 2). These 
forty-eight patients were grouped on the basis of the following four types of 
anesthesia: (1) thiopental sodium supplemented with nitrous oxide and oxygen 
given by intratracheal catheter, (2) thiopental sodium and room air, (3) thio- 
pental sodium supplemented with nitrous oxide and oxygen given by nasal 
mask, and (4) nitrous oxide and oxygen alone given by nasal mask. 

The second, or control, series consisted of thirty patients who were ob- 
served during anesthesia in which the partial pressure of oxygen in the respee- 
tive gas mixtures was kept constant. These thirty patients received thiopental 
sodium and were grouped on the basis of five different nitrous oxide-oxygen 
mixtures (Groups 5 to 9) which were inspired through a nasal mask from single 
cylinders and in which the partial pressures of oxygen were, respectively, 95, 
110, 125, 139, and 154 mm. of mereury (corresponding to 13, 15, 17, 19, and 
21 per cent of oxygen in the gas mixtures). The oxygen content of these mix- 
tures was determined before, during, and at the conclusion of this series of 
anesthetic procedures, by means of the Beckman oxygen analyzer, to be sure 
that no change in the oxygen percentage in each cylinder had taken place. 


Results 


Random Series. Variable Tension of Oxygen in Gas Mixture.—The re- 
sults in the series of forty-eight cases in which the tension of oxygen in the in- 
spiratory gas mixture was a variable factor are given in Table I. It is noted 
that the mean values for arterial oxygen saturation in the cases of Groups 2 
and 3 were slightly less than in Group 1. It is to be remembered that these 
three groups differed only in regard to the technique of anesthesia. The lowest 
value for mean arterial oxygen saturation, 94 per cent, observed in these three 
groups is still well within normal physiologic limits. The lowest recorded value 
for arterial oxygen saturation in Groups 1, 2, and 3 was 84 per cent, observed 
in Group 2; in several instances the saturation was less than 84 per cent, but 
this was explained on the basis of definite mechanical obstruction, breath-hold- 
ing or hiccups, which was recorded in the clinical notes. Whenever such a factor 


TABLE I. RESULTS IN ForRTY-EIGHT RANDOM CASES IN WHICH THE PARTIAL PRESSURE OF 
OXYGEN IN THE INSPIRATORY GAS MIXTURE WAS VARIABLE 








ARTERIAL OXYGEN THIOPENTAL | DURATION OF ANESTHESIA 

ANESTHETIC | SATURATION (PER CENT) | soprum (MG. (MINUTES ) 
AGENT* RANGE | MEAN | PER MINUTE) RANGE | MEAN 

86.5 to 101.5 95.5 19.5 25 to 51 42.0 























84 to 100.5 94.5 39.9 2 to 30 14.7 
86 to 100.5 94.0 14.7 5 to 28 15.5 
37 to 89 tSé«GLLS sa 2 to 21 8.7 


*Abbreviations: PNO-IT, thiopental sodium supplemented with nitrous oxide and oxygen 
given by intratracheal catheter; PA, thiopental sodium and room air; PNO, thiopental sodium 
supplemented with nitrous oxide and oxygen given by nasal mask; NO, nitrous oxide and 
oxygen by nasal mask. The numbers of cases are given in parentheses. 
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vas noted, the saturation reading was deleted from the statistics, as it was 
ought that such a reading did not apply directly to the study but resulted 
eeause of an uncontrolled complication. Further inspection disclosed that the 
ean dosage of thiopental sodium (in milligrams per minute) in Group 3 was 
t.1 and 63.2 per cent less than in Groups 1 and 2, respectively. 
In the eases in which nitrous oxide-oxygen mixture alone was used (Group 
_ the range of values for arterial oxygen saturation was considerably below 
ormal, the lowest value being 37 per cent, and the mean 61.5 per cent. 


Control Series. Constant Tension of Oxygen in Gas Mixture.—The results 
n this series of thirty patients are given in Table II. It is seen that the values 
yr arterial oxygen saturation ranged from 61 to 98.5 per cent, the former read- 
ing occurring in Group 5 and the latter in Groups 7, 8, and 9. It is further 
apparent that the lowest saturation value for Group 6 is 8.5 percentage points 
below that for Group 7, whereas the lowest saturation value for Group 5 is 22.5 
pereentage points below that for Group 7. The low saturation values for 
(iroups 7, 8, and 9 do not vary significantly from one another. While the low 
values for all five groups represent only momentary and isolated instances, it 
seems that the differences between the lowest values for Groups 5 and 6 and 
those for groups 7, 8, and 9 are of some significance; furthermore, it appears 
that the lowest values for Groups 5 and 6 reflect in a significant degree a de- 
creasing margin of safety against anoxia when compared with the lowest values 
for the remaining groups. The values for mean arterial saturation for Groups 
5 and 6 would appear to be somewhat misleading, since these values are within 
physiologie limits, the lowest being 91 per cent, as seen in Group 6. 


TaBLE II. ResuLts In THIRTY CONTROL CASES IN WHICH THE PARTIAL PRESSURE OF OXYGEN 
IN THE INSPIRATORY GAS MIXTURE WAS Kept CONSTANT AT VaRIOUS LEVELS 








| PARTIAL PRES- 


SURE OF 
OXYGEN IN GAS ARTERIAL OXYGEN THIOPENTAL | DURATION OF ANESTHESIA 


MIXTURE (MM. | SATURATION (PER CENT) | soprum (MG. ( MINUTES ) 
GROUP OF MERCURY ) RANGE | MEAN PER MINUTE) RANGE | MEAN 
95 61 to 97 92 22.5 5 to 32 14.5 
(13%) 
110 75 to 98 26.4 5 to 13.1 




















83.5 to 98.5 : 20.4 5 to 


85.5 to 98.5 " 33.9 3 
(19%) 

154 87 to 98.5 95.: 21.5 8 
(21%) 





The least mean dosage of thiopental sodium (20.4 mg. per minute) was in 
Group 7 and the greatest (33.9 mg. per minute) was in Group 8. The dif- 
ference in quantity of thiopental sodium consumed per unit of time from one 
group to another is small and of little significance, since there are many factors, 
such as age, sex, weight, duration of anesthesia, and emotional state, that affect 
the amount of drug administered during a procedure. 

Combined Series.—A graphic representation of the results in the random 
and control series is seen in Fig. 3. There is a rough relationship between the 
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Fig. 3.—Arterial oxygen saturation, as recorded for the random and control series at various 
partial pressures of nitrous oxide and oxygen. 








o iC) o o 
ol b o o 


per cent 


oO 
~ 


( )=Number of observations 


o 
=> 


(93) 





Arterial oxygen saturation — 





] i 1 i L l l l i 


l 
110 115 120 125 130 135 140 145 150 155 
Partial pressure of oxygen—mm. of Hg 


Fig. 4.——Composite curve for the random and control series. The curve is seen to be vir- 
tually linear. 
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irves of the two series. Decreases in the partial pressure of oxygen brought 
bout a simultaneous but unequal decrease in values for arterial oxygen sat- 
ation in both series; in some instances, however, it was found that reduction 
. the value for arterial oxygen saturation occurred when there was no change 
the partial pressure of oxygen. It was immediately recognized that many 
ctors which were not and could not be controlled had a significant effect 
non the degree to which arterial blood was saturated with oxygen. The de- 
ase of the mean arterial oxygen saturation was not significant, the lowest 
mean of 91 per cent being found in the control series. 
A composite curve of the two series was constructed by using the mean 
lues for observations made at particular levels of partial pressure of oxygen 
Mig. 4). Three mean values were determined and these, when plotted, were 
ound to be almost linear. 
An analysis of the control series is given in Table III. The variation is 
small, the lowest value of the standard deviation, 2.8, being in Group 9. 


TaBLE III. STaTISTICAL ANALYSIS OF CONTROL SERIES 








PARTIAL PRESSURE OF 
OXYGEN IN GAS MEAN ARTERIAL 
MIXTURE (MM. OF OXYGEN SATURATION STANDARD 
GROUP MERCURY ) | OBSERVATIONS (PER CENT) * DEVIATION 
95 76 + 0.48 4.2 
110 88 + 0.59 - 
125 120 + 0.35 
+ 











139 46 0.84 
154 109 95.5 + 0.27 


*The value following the + is the standard error of the mean. 





Comment . 


Although reduction of the oxygen tension of the inspired gas in the control 
series was not sufficient to reduce the arterial oxygen saturation significantly, 
as indicated by the earpiece oximeter, it was thought that it definitely reduced 
the margin of safety against anoxia, as indicated by the lowest values found in 
each group. The evidence indicates that there undoubtedly would have been 
an even further decrease in oxygen saturation of arterial blood had the possi- 
bility of air dilution been eliminated. This fact, it was believed, accounted in 
some measure for the relatively high saturation values encountered; however, 
the high values could not be accounted for solely on this basis, as the high rates 
of flow (8 liters per minute) tended to minimize the effect of dilution. This 
fact was universally true for the control series, but in the random series the 
rates of flow were varied. 

In many instanees it was noted that the degree of arterial oxygen saturation 
was low despite the absence of any significant reduction in the partial pressure 
of oxygen in the inspired mixture. The majority of these instances could be 
accounted for, as has been pointed out, on the basis of inefficient respiration 
or decrease of ventilation rate due to breath-holding, hiceups, partially ob- 
structed airways, or excessive effect of the standardized preoperative medication. 
On other occasions, the decreased saturation values appeared to accompany an 
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increasing depth of anesthesia with concomitant respiratory depression, and 
was independent of the fact that no significant change in the partial pressure 
of oxygen had occurred. 

The arterial oxygen saturation of the blood during anesthesia with nitrous 
oxide-oxygen mixtures alone was very significantly below normal physiologic 
limits. Instances were observed in which the saturation value was as low as 
37 per cent during the course of a procedure, although values that approached 
this level were the exception rather than the rule. Furthermore, it became evi- 
dent during the course of this investigation that a mixture of nitrous oxide and 
oxygen alone, under the conditions that prevailed, was incapable of producing 
a surgical level of anesthesia without producing a concomitant decrease of the 
arterial oxygen saturation to a point that was below a normal physiologic level. 


Summary 
With the aid of a modified Millikan oximeter and a Beckman oxygen analy- 
zer, a study was made of the effects of variable partial pressures of nitrous oxide 
and oxygen upon the arterial oxygen saturation in a random series of forty- 
eight patients undergoing oral surgical procedures. The results of this study 



















were as follows: 

1. Patients who underwent anesthesia with thiopental (Pentothal) sodium 
supplemented with nitrous oxide and oxygen given through an intratracheal 
catheter had a mean arterial oxygen saturation of 95.5 per cent. 

2. Patients who received only thiopental and inspired room air had a 
mean arterial oxygen saturation of 94.5 per cent. 

3. Patients who received thiopental sodium supplemented with a nitrous 
oxide-oxygen mixture given through a nasal mask had a mean arterial oxygen 
saturation of 94 per cent. 

4. Patients who received only nitrous oxide-oxygen mixture inspired 
through a nasal mask had a mean arterial oxygen saturation of 61.5 per cent. 

In a control series, consisting of five groups totaling thirty patients who 
underwent anesthesia with nitrous oxide-oxygen mixtures, the partial pressure 
of oxygen was kept constant at a given level for each group; the mixtures were 
delivered at a rate of 8 liters per minute. In this series the degree of arterial 
oxygen saturation was observed to be correlated, roughly, with the partial pres- 
sure of oxygen in the inspired gas mixtures. 
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Oral Roentgenology 


COMPARATIVE CLINICAL EVALUATION OF RADIOGRAPHS EXPOSED 
WITH FILMS OF DIFFERENT EMULSION SPEED 


Jack Bupowsky, D.D.S., Joun D. Piro, D.D.S., Evatp LINpER, 
Epwarp V. ZreGarEuui, D.D.S., M.S., anp Austin H. Kutscuer, D.D.S., 
New York, N. Y. 


ECENT reports'* have emphasized the dangers to both patient and opera- 

tor inherent in current intraoral radiographic techniques. Since various 
factors influence the amount of radiation received by the patient and operator, 
there are various possible methods of decreasing the patient’s and/or the opera- 
tor’s exposure to radiation. Inasmuch as one such variable is the emulsion speed 
of x-ray film utilized, one technique for minimizing the dosage of radiation to 
which the patient and operator are exposed is by the use of faster emulsion 
speed x-ray films. 

It was the purpose of this study to evaluate clinically the various charac- 
teristics of the x-ray picture obtained following the use of x-ray films of three 
different emulsion speeds in the same individual and in the same area of the 
mouth, while following the same technique of exposure and processing. Of 
primary interest was the desirable possibility of decreasing the exposure to 
radiation of both patient and operator should the use of the faster films not 
materially decrease the quality of the radiograph clinically. 


Methods 


Three types of commercially available x-ray films* were used in this study. 
These films are known as the standard slow (S-1), the moderately fast (D-1), 
and the more recently developed, very fast film (the ‘‘Lightning Fast’’). Table 
I describes the exposure times, processing times, and emulsion coating of the 


three films. 
Intraoral radiographs of the teeth of thirty-five adult patients were eval- 


uated. For each patient, one radiograph was exposed with film of each of the 
three speeds in each of the same four locations in the mouth. One periapical 
film was exposed (with each of the three films under consideration) of the up- 


From the Divisions of Oral Diagnosis‘ and Research of the School of Dental and Oral 
Surgery of the Faculty of Medicine, Columbia University, New York, N. Y., and from the 
Institute of Cancer Research, Columbia University, College of Physicians and Surgeons. 

This study was supported in part by grants-in-aid from Chas. Pfizer & Co., Brooklyn, 
New York, Ciba Pharmaceutical Products, Inc., Summit, New Jersey, and A. H. Robbins Co., 
Richmond, Virginia. 

*X-ray film for this study was made available by E. I. Du Pont de Nemours Company, 
Wilmington, Delaware. 
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er molar area, the lower molar area, the upper premolar area, and the upper 
entral incisor area. In some cases a bite-wing x-ray film of the premolar area 

was exposed instead of, or in addition to, the periapical premolar film. No at- 
empt was made to select the patients as to the appearance, character, quantity, 
r quality of the bones or teeth. 

All films were developed according to routine technique. Each film was 
<posed according to the directions of the manufacturer with the exception of 
.e very fast (‘‘Lightning Fast’’) films which were exposed for considerably 
iorter periods of time, since the instructions of the manufacturer were based 
ipon the use of the long-cone technique as opposed to the short-cone technique 
vhich was used routinely in this study. It was well understood by the investiga- 
irs that the manufacturers have not advised the use of the very fast film with 

the short-eone technique; nevertheless, it served the basic purposes of the study 
o evaluate the very fast film in similar fashion to the two previously mentioned 
slower films. It was necessary in the case of the very past film to develop, by 
experience, a series of exposure times which satisfactorily exposed the various 
areas of the mouth at the same time-temperature development levels used for 
the slow (S-1) and moderately fast (D-1) films (see Table I). 

TABLE I, Exposure TIMES (AT 60 Kv., 10 Ma., Usine-SHort-ConE TECHNIQUE), PROCESSING 


TIMES, AND EMULSION COATING CHARACTERISTICS OF THE THREE X-RAY FILMS OF 
DIFFERING EMULSION SPEEDS USED 








X-RAY FILM 


SLOW MODERATELY 
DATA . STANDARD FAST VERY FAST 


Exposure Tvme (Seconds): 
Upper molars 
Lower molars 
Bite-wing—premolar 
Upper premolar 
Upper central incisor 











Fiaing time (minutes): 10 
Washing time in running water 30 


1 
1 
% 
4 
% 
Developing time at 68° (minutes): 3 3 
10 
30 
Coating Single Double Single 





Each set of three films of each of the four areas studied in each patient 
was developed, fixed, and washed concomitantly and in the same solutions. After 
processing, but prior to the time of clinical evaluation, each of the twelve films 
of each patient was coded, the films were scrambled, and the three coded films 
of each area were mounted together. Each set of three films was then viewed ~ 
together and evaluated by three members of the Division of Diagnosis and Radi- 
ology. Each panelist performed his ‘‘blind’’ evaluation independently. Clini- 
cal evaluations were made as to over-all clarity, variation in density, and visibil- 
ity of detail. Each film was first rated individually for these criteria as ex- 
cellent (1), good (2), or fair (3). Each group of three films was then eval- 
uated for these criteria on a comparative basis of 1 (highest in over-all quality), 
2, or 3 (lowest in over-all quality) in order to obtain a comparative rating for 
the film, against the other two films, in terms of clinical performance. In all, 
140 areas were x-rayed in the thirty-five patients studied. 
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Results 

Table II summarizes all the evaluations of the radiographs obtained with 
these different speed films in terms of individual quality (excellence) and also 
in terms of comparative performance. 







TABLE II. OverR-ALL SUMMARY OF EVALUATION OF RATINGS BASED ON THE INDIVIDUAL AND 
COMPARATIVE STubyY OF RADIOGRAPHS OBTAINED Usine X-Ray FILMS OF VARIOUS 
EMULSION SPEEDS 













































































OVER-ALL CLARITY VARIATIONS IN DENSITY | VISIBILITY OF DETAIL . 
MODER- | SLOW MODER- | SLOW MODER- | SLOW — 
VERY | ATELY | STAND-| VERY | ATELY | STAND-| VERY | ATELY | STAND- 
FILM FAST | FAST ARD | FAST | FAST ARD FAST | FAST ARD _ 
Total films evaluated 367 379 366 376 379 365 374 376 364 
Number of films rated 
for individual qual- 
ity as: 
Excellent (1) 49 198 188 59 210 194 63 202 192 
Good (2) 135 115 128 133 107 115 129 110 119 
Poor (3) 185 66 50 184 62 56 182 54 53 
Weighted average score 2.38 1.65 1.62 2.33 1.61 162 2.32 1.55 1.62 
Number of films rated 
by comparative per- 
formance as: 
1 (First in quality 91 137 149 93 126 159 93 132 147 
2 (Second in quality) 111 125 137 104 138 130 106 129 138 
3 (Third in quality) 174 117 80 159 115 78 175 116 79 
Weighted average score 2.27 1.95 1.81 2.07 1.97 1.79 2.22 1.96 1.81 
















In terms of individual performance, calculating a weighted average score 
based on 1 (excellent), 2 (good) and 3 (fair), the following average scores for 
over-all clarity were obtained: very fast films, 2.38; moderately fast film, 1.65; 
and slow standard film, 1.62. 

In terms of variations in density (individually rated), the weighted aver- 
age calculation for very fast film was 2.33; for moderately fast, 1.61; and for 
the slow standard, 1.62. 

In terms of visibility of detail (individually rated), the weighted average 
ealeulation for the very fast film was 2.32; for the moderately fast, 1.55; and 
for the slow standard film, 1.62. 

In terms of comparative performance, calculating a weighted average score 
based on 1 (first in quality), 2 (second in quality), and 3 (third in quality), the 
following average scores for over-all clarity were obtained: very fast, 2.27; 
moderately fast, 1.95; and slow standard film, 1.81. 

In terms of variations in density (based on comparative quality), the 
weighted average for very fast film was 2.07; for moderately fast, 1.97; and for 
slow standard film, 1.79. 

In terms of visibility of detail (based on comparative quality), the weighted 
average for very fast was 2.22; for moderately fast, 1.96; and for slow standard 
film, 1.81. 
























Discussion 

An over-all pattern is evident which suggests that, in terms of over-all 
clarity, variation in density, and visibility of detail, the very fast radiographs 
were usually inferior in quality, individually and comparatively, to radiographs 
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nade with moderately fast or standard slow speed films. No such differentia- 
ion, however, was readily noted between the moderately fast and the standard 
slow speed films, these two speeds being reasonably similar as to picture quality 
n terms of individual excellence and comparative quality. 

It should be noted, however, that in a significant number of instances the 

ery fast speed radiographs were of excellent quality. In ninety-one of 367 
valuation areas (including the evaluations by each investigator for over-all 

‘larity and similarly for the other two criteria), the very fast film was adjudged 
irst when compared with the other two films for over-all performance. Al- 
‘hough the number of instances in which the very fast film was adjudged ex- 
cellent and /or first in quality, when compared with the other two films, was 
considerably less than the instances in which one or the other or both of the 
maining films were adjudged superior in individual quality or comparative 
performance, it is obvious that under suitable, satisfactory, and/or carefully 
controlled conditions, very fast films may be exposed to as excellent clinical ad- 
vantage as the two slower films. 

The inereased sensitivity of the very fast films undoubtedly necessitates 
more care in handling, exposing, and processing than with the slower films 
(especially with regard to the seepage of light into the darkroom). However, 
in view of the factors just described which may possibly be translated into a 
marked deerease in exposure to radiation of both the patient and the operator 
following the use of the very fast film, further work to determine wherein lie 
the diffieulties encountered is certainly indicated. 

The factor of target-to-film distance with the very fast speed film deserves 
special study, since it may be possible by merely juggling the various com- 
ponents of x-ray technique (distance, exposure time, and developing time) to 
compensate satisfactorily and simply for any of its deficiencies, permitting 
the very fast films to be of uniformly high quality. 

Based on the tabulated findings, it also seems that the two slower films may 
be used relatively interchangeably, since there apparently is relatively little dif- 
ference between the end results using these two films under the same conditions. 
It seems important to note, therefore, that there would appear to be little ration- 
ale for the continued use of slow standard speed films when their use is not 
productive of decidedly superior radiographs, since use of the slow films pre- 
disposes the patient and the operator to increased roentgen dosage. 

It would probably remain desirable, however, to make use of the standard — 
slow film when an absolute maximum of clarity, variation in density, or visibility 
of detail is demanded, as in studying such conditions as Paget’s disease, osteitis 
fibrosa eystiea, ete., where roentgen dosage is relatively unimportant in terms 
of the necessity of accurate diagnosis, or in the event that large-scale magnifica- 
tion of the radiograph is anticipated. 


Summary 
In order to investigate the effect of the use of faster emulsion speed x-ray 
film on radiograph quality (a study directed ultimately at decreasing the ex- 
posure of the patient and/or operator to x-radition), individual and compara- 
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tive evaluations of the quality of x-ray images resulting from the exposure of 
the same areas of the mouth using x-ray film of three different emulsion speeds 
were made. One film of each of four different areas in the mouth was exposed 
with each of the three x-ray films (DuPont standard slow, S-1, moderately 
fast, D-1, and very fast, ‘‘ Lightning Fast’’) in each of thirty-five patients. Al! 
films were processed under conditions standard for all three films. Blind study 
and evaluation of the resulting roentgenograms revealed that, in terms of both 
individual excellence and comparative performance, use of both the moderately 
fast and slow standard speed films was found to result in roentgenograms supe- 
rior to the very fast films in a greater percentage of instances. There was 
relatively little to choose in terms of over-all clarity, variations in density, and 
visibility of detail between the moderately fast and slow speed standard films. 
However, many films exposed with the very fast x-ray film were judged ex- 
cellent and many were judged to be best in performance when compared with 
the two slower films. This suggests that it is possible to obtain radiographs of 
the highest quality using the very fast speed film and indicates that further study 
of some of the critical factors in exposure time, target-film distance, and proe- 
essing may result in a technique productive of very fast,films of uniformly high- 
gerade excellence. 

Although at present the routine use of very fast film with the short-cone 
technique is not indicated on the basis of this investigation, increased study of 
the use and performance of x-ray films with faster emulsion speeds seems highly 


desirable. 


Since the exposure of the slow and the moderately fast speed films was 
found productive of relatively equally excellent films, in terms of both individ- 
ual quality and comparative performance, increased use of the moderately fast 
speed film is definitely indicated, due to decreased radiation exposure of the 
patient and the operator. Where maximum excellence of films is essential, as 
in the study of difficult to diagnose lesions or when magnification of radiographs 
is anticipated, the use of the standard slow speed film is still indicated. 


Grateful acknowledgment is made of the assistance of Miss Alice Barnett, Mr. Ralph 
Segall, Miss Jane Crawford, and Miss Mary Heatley in the performance of this study. 
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Oral Pathology 


MAST CELLS IN HUMAN GINGIVA 


Fermin A. Carranza, Jr., D.D.S.,* anp Rému.o L. Casprini, M.D.,** 
Buenos AIRES, ARGENTINA 


MONG the cellular elements commonly present in the connective tissue, the 
mast cells are of particularly doubtful significance. Their shape is 
generally oval, sometimes elongated, or with prolongations. They are character- 
ized mainly by numerous cytoplasmic granules, which stain metachromatically 
with many stains; they can also be stained, although less specifically, by periodic 
acid leueofuchsin and Gomori’s aldehyde fuchsin. Nowadays’ there is a 
tendeney to consider these cells to be derived from the reticuloendothelial system. 
This concept is based on such observations as the presence of increased numbers 
of mast eells in proliferative and neoplastic conditions of the reticuloendothelial 
system. 

Mast cells were described originally in 1879 by Ehrlich. Since he thought 
these metachromatic granules to be accumulations of nutritive substances, he 
called the cells ‘‘mastzellen.’’ Then the study of mast cells was practically 
abandoned, perhaps due to the difficulty in observing them in sections routinely 
stained with hematoxylin-eosin and other methods. ; 

Recent studies of mucopolysaccharides and mucoproteins by metachromatic 
techniques® * have again attracted attention to these cells. Holmgreen and 
Wilander’? have suggested that the mast cells contain heparin; this is based 
on a correlation between the chemical tissue analysis and the number of mast 
cells. 

Lison® has explained the metachromasia of the granules as being due - 
to a sulfurie mucopolysaccharide of the chondroitinsulfurie acid type, which 
is an essential component of cartilaginous matrix. He discarded hyaluronic 
acid, a mucopolysaecharide found in the ground substance of connective tissues, 
as a possible chemical explanation, since hyaluronidase does not alter mast cell 
metachromasia. However, Asboe-Hansen,'* in a series of investigations, tried 
to prove that the mast cells actually do contain a mucopolysaccharide closely 
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related to hyaluronic acid, perhaps its closest precursor. He found that even 
though hyaluronidase does not act in vitro, in vivo it does provoke the expulsion 
of the granules. This in vivo action is interpreted as a secretory process, 
during which the mucopolysaccharide substance, acted on by such enzymes as 
hyaluronidase, plays a role which is of defensive significance to the organism. 

The variations and alterations of the mast cells in different pathologic 
processes have not yet been thoroughly studied. Asboe-Hansen* * noticed an 
inerease of mast cells in the corium of papillomas induced by carcinogenic 
substances (dimethylbenzanthracene) in the rat. This author has also demon- 
strated by autoradiographic methods how these cells take up S;; with great 
facility. There is also a decrease in animals treated with cortisone.* In 
urticaria pigmentosa, a great increase of mast cells is to be found, actually 
forming a disease of the reticuloendothelial system. Hauser® found, in his study 
of this disease, a large percentage of cases in which the coagulation and bleeding 
time were increased; this may be related to a greater production of anticoagulant 
substances (heparin?). 

In summary, the majority of investigators believe that the granules of 
mast cells contain a sulfurie mucopolysaccharide which may be heparin or a 
closely related substance. The possibility also exists that the granules contain 
hyaluronic acid or its precursor. 



























Material and Methods 


The following specimens were studied: fourteen cases of normal gingivae, 
four cases of acute necrotizing gingivitis, and four cases of chronic marginal 
gingivitis. The fixation was performed in a 10 per cent solution of Formalin, 
and the mast cells were stained with a 0.5 to 0.01 per cent solution of toluidine 
blue. As a control, a few eases were fixed in 80° alcohol, in absolute alcohol, 
and in a saturated solution of lead acetate."! This control material was stained 
with the following substances: 0.5 per cent toluidine blue, 0.5 to 0.01 per 
cent thionine, Giemsa, azure-eosin,* para-aldehyde fuchsin,® and Gomori’s tech- 
nique for alkaline phosphatase. 




















’ 
Systematic counts of the number of mast cells were made in given fields, 
with a 40x objective lens and a 20x ocular lens. The diameter of the field 
was 185 microns. con 
Results 
In order to determine the localization and number of mast cells in normal 
gingival tissue for each case, the following three zones were considered: Cor 
ee a Sa ; S , val 
A. Epithelial attachment and epithelium of the gingival sulcus, with pla 
their adjacent corium. wai 
B. Outer gingival epithelium, with its adjacent corium. 
C. An intermediate zone of corium. ‘ 
ver 
In each case the number of mast cells and their prevailing forms were hoo 






determined. In each zone an average of ten counts was made. 
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Zone A.—In this zone, in normal cases, an average of 1.9 mast cells per 
eld was found, with maximal and minimal variations ranging from 0 to 5. 


Zone B.—In this zone the mast cells occurred in a far greater quantity 
han in the zone adjacent to the tooth. It was noted that in this zone more 
the cells tended to be either elongated or had prolongations. Some were 
aced in eontact with the basal epithelial layer; a somewhat smaller number 
filtrated the epithelium and sent out long prolongations (Fig. 1). 
In general, the average number of mast cells for this zone was 4.6 per 
ld, with maximal and minimal variations ranging from 2 to 10. 


Oe. 
Fig. 1. Fig. 2. 


Fig. 1.—Elongated and round mast cells in the gingival corium. A few mast cells are in 
contact with the basal layer of the epithelium. Normal gingiva; toluidine blue. 
Fig. 2.—Mast cells in central corial zone. Normal gingiva; toluidine blue. 


Zone C.—In the intermediate zone of corium, rich in well-organized 
connective tissue fibers, the number of mast cells averaged 5 per field, with 
variations from 2 to 11. In this zone rounded forms predominated; the cyto- 
plasmie granules formed such a compact mass that in some cases recognition 
was made difficult (Fig. 2). 

Pathologic Cases.—In general, the cases of acute necrotizing gingivitis 
were found to have a very secant number of mast cells, especially in the neighbor- 
hood of the ulcerated zone. In the tissue that forms the ulcer itself, there 
were practically no mast cells. 
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In the eases of chronic marginal gingivitis, a decrease of mast cells also 
was noticeable, especially in the areas of cellular infiltration. The rest of the 
connective tissue had the usual proportion, although there seemed to be a 
larger number of mast cells in the area immediately neighboring the inflamma- 
tion. . However, this picture was not clear enough to draw any conclusions 
from it. 

Discussion 


The great number of mast cells found in the gingival connective tissue 
attracts the attention of the observer. In this respect, our observations agree 
with previous studies.** 


pe 
“oo Ae 


Fig. 3.—Numerous mast cells around blood vessels. Normal gingiva; toluidine blue. 


In spite of the individual variations in the percentage of mast cells, in 
the majority of cases there is a definite pattern of distribution of these cells. 
In clinically healthy gingivae, there is evidently a smaller number of mast 
cells in the corium adjacent to the gingival suleus. This region, as is well 
known, usually shows a slight inflammatory exudate. In our cases of acute 
necrotizing gingivitis a great decrease of mast cells was noticed. This can be 
explained by the edema which accompanies every acute inflammation and 
which, according to Sylven,"! would cause a discharge of the metachromatic 
substances of the mast cells into the connective tissues. 

Quensel’® described mast cells as occurring almost exclusively around capil- 
lary vessels. Ridley,?® however, demonstrated mast cells in the connective 
tissues of rats and offered the following explanation: Undifferentiated cells 
located in the adventitial layers of the blood vessels, on maturing, fill up with 
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sranules and withdraw from the vessels. In this stage, recognizable as mast 
ells, they then may enter the connective tissue where they would gradually 
ose their metachromatic granules. We have found a similar cycle in the 
uman gingiva, where the mast cells can be found around the blood vessels and 
lso in the connective tissue. In the central zones of the corium, the mast 
‘ells are generally around the blood vessels, including arteries. Located in a 
strong fibrous skeleton, they generally take a rounded or oval shape without 
rolongations. Due to the superimposition of the granules, it is sometimes 
ifficult to recognize mast cells in this area (Figs. 3 and 5). When they get 
irther away from the central zone, these condensed forms begin to disappear 
and mast eells with prolongations can be identified. Usually their longer axis 
s oriented toward the epithelium and follows the direction of the gingival 
fibers. As they get closer to the outer surface, the elongated forms are arranged 
toward the epithelium and can be seen sometimes penetrating the deeper layers 
of epithelium. This distribution of the morphologic types seems to indicate a 
constant mobilization of the mast cells from the central zone toward the 
epithelium. 


4.—High magnification of mast cells. Normal gingiva; toluidine blue. A, Elongated 


Fig. 
form. Note the granules and the prolongations. B, Slightly elongated cell. The granules can 
still be seen. OC, Oval form with condensed arrangements of the granules. 


With respect to the possible histophysiologie significance of these cells in 
the gingival tissues, we are hesitant to admit that it is to produce heparin, the 
function of which in the gingival area is not easily explained. On the other 
hand, we cannot lay aside Asboe-Hansen’s theory that the function of these 
cells is to produce hyaluronic acid, a substance of great importance among the 
mucoproteins of the connective tissue. With this theory the large number of 
mast cells would be explained by the constant traumatisms suffered by the 
gingival connective: tissue. 
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It is our experience that gingivae fixed in Formalin, alcohol, and saturated 
solution of lead acetate give good results for the study of mast cells. This 
agrees with the observations of Asboe-Hansen.' The toluidine blue staining 
technique, especially the solutions of 1/100 or weaker, allows for an easy study 
of these cells. Similar results can be obtained with azure-eosin (Giemsa’s 
method or Lillie’s method). MacManus’ method (P.A.S.) and Gomori’s alde- 
hyde fuchsin are not advisable because of the great variations in staining 


intensity. These two latter methods, however, have the advantage of chemical 


stability. 


Fig. 5.—Mast cells around blood vessels. Normal gingiva; paraldehyde fuchsin. 


Conclusions 


1. There is a large number of mast cells in the gingival connective tissue. 

2. The number of mast cells decreases in the connective tissue adjacent to 
the gingival suleus. 

3. In the central zones, especially around the blood vessels, rounded or 
oval mast cells predominated, whereas in the periphery elongated forms (mobile 
cells) predominated. This distribution of different forms of mast cells is 
interpreted as being related to a constant withdrawal of mast cells from the 
center to the epithelium. 

4. It is not unusual to find mast cells that have penetrated into the 
deepest layers of the basal layer and stratum Malpighii of the epithelium. 

5. In four cases of acute necrotizing gingivitis, a lack of mast cells was 
observed. 
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6. No important variation in the number of mast cells with the different 
fixing solutions was observed. Staining with toluidine blue gave the best results. 
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Endodontics 


ISOTOPE DETERMINATION OF ROOT CANAL FAILURE 


Pierre R. Dow, B.S., D.D.S.,* AND JoHN I. InauE, D.D.S., M.S.D.,** 
SEATTLE, WASH. 


HE greatest single cause of endodontic failure is the poorly obturated root 
Tosa A recent two-year study of 532 endodontic cases revealed the fact that 
eighteen of the thirty-four failures in the study were caused by incompletely 
obturated eanals.: In other words, more than one-half of all endodontic failures 
are associated with poor root canal fillings. 

This experiment was undertaken to determine whether or not leakage into 
the poorly filled canal is possible and, conversely, to determine whether or not 
the apical seal of the well-filled canal resists percolation and leakage. 


Method 


Several extracted anterior teeth were selected for the study and were 
radiographed in the standard labiolingual projection. In succession, a typical 
infundibular lingual approach was prepared in the crown, and root canal 
instrumentation was begun. The canals of the experimental teeth were en- 
larged to a size greater than a No. 6 file. Canal instrumentation was accom- 
panied by frequent irrigation. After the canals were thoroughly dried, they 
were filled with root canal cement and multiple gutta-percha cones, using the 
lateral condensation technique. 

A serious attempt was made to insure thorough obturation of the pulp 
canals in one-half of the teeth which were used in the study. No great efforts 
were expended in obturating the root canals of the other half. The specimens 
were then radiographed in the labiolingual and mesiodistal projections (Figs. 
1 and 2). Following radiography, the teeth were completely covered with 
sticky wax, except for the apex which was left bare. A check on the efficiency 
of the operator and the filling method employed was then made. 


Radioactive Tracers 


Various methods have been employed recently to test the effectiveness of 
cementing media and to measure leakage and percolation around the margins 
of filling materials.2 Because of the mechanical difficulties encountered in the 
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Fig. 1—Upper central incisor shown in labiolingual and mesiodistal aspects, showing properly 
obturated canal. 


Upper cuspid with good labiolingual appearance, but poorly filled from mesiodistal view. 
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use of dyes, liquid plastic, or stereoscopic radiographs, a method was devised 
employing radioactive isotopes as a tracer of apical leakage. The isotope best 
suited for use was the radioactive salt of iodine, I’**. This isotope is water- 
soluble and forms an aqueous solution which can be easily controlled in radio 
active strength.® 
Experiment 

The wax-covered experimental teeth were immersed in the radioactive 
iodine which had a calibrated strength of 1.6 microcuries per milliliter. Afte: 
120 hours, the specimens were removed from the isotope bath and the sticky 
wax was mechanically removed. 


Fig. 3.—Periapical contamination of the central incisor (Fig. 1) by the radioactive isotope. 
The canal is completely obturated and exhibits no leakage. 


The teeth were then embedded in blocks of self-curing clear plastic. After 
the plastic blocks had cured for twenty-four hours, they were sectioned longi- 
tudinally through the filled canals. These specimens were then polished flat. 


Autoradiographs 


In order to test the tracer pathways, the specimens were taken to the 
darkroom and placed, polished surface down, on commercial ‘‘ortho’’ film. 
The film was then fogged by exposimg it, block in place, to the rays of a dark- 
room safelight. The fogging procedure imprinted the tooth outline upon the 
film to act as a reference point for the location of the isotope. 

The plastic blocks were left on the film for five days; at the end of this 
time, the film was developed in standard ‘‘DK 50’’ developer for nine minutes. 
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Results 


The autoradiographs were most revealing. Fig. 3 shows an example of 
racer activity upon the completely obturated pulpless tooth (Fig. 1). 
Note that all radioactivity is centered around the apical area of the tooth 
that was not covered by sticky wax. No leakage into the obturated canal 


is evident. 

Fig. 4, however, reveals the effect of the I'** upon the poorly obturated 
ulpless tooth. The leakage of the isotope from the apex down into the canal 
; clearly evident in the autoradiograph. In vivo, this same leakage ultimately 
would lead to periapical inflammation and endodontic failure. 


Fig. 4.—Penetration of the radioactive solution down the incompletely obturated canal revealed 
by autoradiograph. 


Discussion 


Constant fluid circulation into the interstices of the poorly filled root 
canal will invariably lead to periapical inflammation. Blood serum which 
enters the canal is momentarily removed from the circulation. This fluid, 
isolated as it is from the blood stream, undergoes degradation within the 
canal. In turn, this liquid slowly flows out of the foramen. In the periapical 
region, the enzymatic breakdown products of this degradation process act as 
constant irritants to the surrounding tissue, and chronic inflammation 
gradually develops. Radiographically, this process is characterized by alveolar 
bone rarefaction and the so-called dental granuloma or incipient abscess. 
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Summary 

The pulpless tooth with the completely obturated root canal space is a 
perfectly sound member of the dental arch. However, endodontic failures do 
occur and more than one-half of these failures may be related to the poorly 
obturated canal. 

This simple experiment emphasizes the two most important procedures in 
root canal therapy: (1) thorough canal enlargement by instrumentation and 
(2) complete canal obturation. Care in the execution of these two procedures, 
coupled with accurate case selection, should render nearly 100 per cent success 
in the practice of endodonties. 
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FORMATION OF BRANCHING PROCESSES BY ODONTOBLAST CELLS 
Ronaup B. Nevin, D.D.S. (N.Z.), B.Sc., DUNEDIN, NEw ZEALAND 


N THIS communication, explanations are offered for the characteristic 

appearances of two well-defined features of dentine. These are (1) the 
dichotomous branching of the odontoblast processes and (2) the direction of 
the fine intertubular branches. 


Dichotomous Branching 


During the development of dentine, the odontoblasts move away from 
the amelodentinal junction, leaving their processes occupying the dentinal 
canals. Two possible causes for this movement suggest themselves. One is 
that the odontoblasts are forced away from the predentine border by the 
terminal fibrils of the precollagenous fibers of von Korff, as they form the 
collagenous fibrillar part of the dentine matrix. The other is that the odonto- 
blasts form their long apophyses in a manner similar to that by which histio- 
cytes, amebae, and similar unicellular complexes form pseudopodia. 

This latter method seems to me to be the more probable, as it is a common 
type of biologie behavior and does not involve the complications of the first 
method, which would be a pressure phenomenon. Once commenced, this 
process-forming activity would be self-perpetuating if the chemical changes 
accompanying the production of the predentine matrix affected the cell mem- 
brane of the odontoblast at the dentinal end. The formation of pseudopodia 
is Similarly thought to be the result of localized chemical stimuli. 

If this is so, then it is also easy to visualize just how the branches of the 
processes arise. At the early stage of differentiation, the immature odonto- 
blast shows intercellular connections over the whole surface of the cell, uniting 
it not only to its neighbors but also to the underlying cells of the papilla and 
to the basement membrane of the inner enamel epithelium. The cells from 
which the odontoblasts differentiate already possess such connections, which 
will thus become more selectively orientated with the differentiation into tall 
columnar cells. The terminal loops often described at the amelodentinal junc- 
tion could thus arise in this manner by a bowing or looping of such connections. 
Some of the fine connections even appear to penetrate into the ameloblast 
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layer, giving rise to a common feature of the enamel—the fine dentinal pro- 
jections which are quite distinct from the more obvious enamel spindles.” 
The formation of the odontoblast process, if an active function as postu- 
lated here, will involve a drawing out of the cytoplasm and the cell membrane. 
Occurring, as it does, at the proximal end of a columnar cell, which has a more 
or less flattened end, this activity would bring about a drawing together of the 
terminal filaments. I think it is in this way that the branches are produced, 
and likewise the terminal loops. Fig. 1 illustrates the idea diagrammatically 
for a ease where the fusion of the branches occurs fairly symmetrically. 


TONY 


Fig. 1.—Diagrammatic representation of the origin of the terminal branches and loops 
of odontoblast processes. Four successive stages (left to right) are shown of this activity by 
an odontoblast as it recedes from the amelodentinal junction (upper horizontal lines). 


Varying movements of the cell, of course, will considerably affect the angula- 
tions of the branches both to one another and to the main process, thus 
accounting for the numerous variations observed. 

It is possible that a fusion of the branches as they approach closely does 
not occur as rapidly as indicated by the drawing, and this may account for 
the occurrence of branches at points well away from the external surface of 
the dentine. It recently has been suggested that the wall of the dentinal 
canal is highly calcified.* If this also applies to the branches, even when they 
are closely contiguous, then it would explain the appearance of several 
processes in the one tubule of a decalcified section,’ as is shown in a recent 
photomicrograph published by Kerebel.® 


The Direction of the Fine Intertubular Branches 


Microscopically, these are mostly seen to be directed toward the external 
surface at quite a marked angle. This feature seems to me to arise from the 
mode of formation of the predentine> 

The Korff’s fibers between the odontoblast cells fan out at their dentinal 
ends at points that are situated centrally between groups of adjacent cells. 
In passing between these cells the fibers must also be pursuing a tortuous 
course through the network of intercellular connections. It is highly prob- 
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able that the terminal thickening of these fibers is a chemical change mediated 
by substances arising from the proximal end of the odontoblasts, and this may 
also be linked up with the chemical mechanisms underlying the formation of 
the odontoblast process, the two actions together forming an autoregulating 
system. Thus, there is a considerable chance of inextricable mingling of the 
Korff’s fibers and the intercellular connections at this central area. In re- 
treating pulpward, the odontoblast cell will carry with it those parts of its 
connections that are not yet held tightly in the fibrillar mesh, and thus give 
ise to the angulation of the connections. The increasing distances between 
the cell membranes resulting from the formation of the odontoblastic processes 
nay greatly stretch these intercellular connections and so cause them to be 
finer than the main process or even the terminal branches. 
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LYMPHOSARCOMA OF GINGIVAE 





LesteER M. SILVERMAN, B.A., D.D.S., M.S.D., SPRINGFIELD, Mass. 


48-YEAR-OLD white woman was referred by her family dentist on March 

12, 1951, for the treatment of a ‘‘chronie gingivitis’? which had resisted 
local therapy for two months. 

Complaint and History of Present Illness.—F'or the past several months 
the patient had noticed a bluish discoloration and progressive swelling of the 
gingivae. She consulted her dentist, who treated her for ‘‘gingivitis’’ with 
topical applications. There was no improvement in the condition. 


Past History and Family History.—Noncontributory. 


Physical Examination.—The maxillary gingivae revealed a diffuse, pur- 
plish hypertrophy extending from first premolar to first premolar and covering 


about one-fourth of the coronal portions of the involved teeth (Fig. 1). The 
hypertrphy, on palpation, appeared to be densely fibrous. The involved area 
measured about 1 em. in its greatest width and 0.7 em. in thickness. There were 
two ulcerated spots in the mucobuceal fold above the right and left euspids 
(Fig. 2). Purplish striae extended from the area of the rugae to the junction 
of the hard and soft palates. The mandibular gingivae were moderately in- 
flamed but revealed no evidence of a lesion such as existed in the maxillae. 
The oral hygiene was good and the teeth were in a satisfactory state of repair. 
Radiologic examination of the teeth was negative. Impression: Leukemia or 
other blood dyscrasia; hyperplasia of diabetes; benign or malignant growth. 

Biopsy specimens were taken from the involved site on March 12, 1951, and 
sent to the Tumor Diagnostic Service and the Bingham Laboratories for 
examination. 

The report of the Tumor Diagnostie Service on March 13, 1951, was: ‘‘A 
massive cellular infiltration. Plasmocytoma? Leukemia?’’ 

The report of the Bingham Laboratories on March 27, 1951, was: ‘‘Plasmo- 
blastoma of the gingival mucosa.’’ (Figs. 3 and 4.) 
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The patient was sent to an internist for medical evaluation and was then 
referred to the Merey Hospital on April 2, 1951. The results of the studies 
done at this hospital were: 

Physical Examination.— 

General: A well-developed, well-nourished, 48-year-old woman in no distress. 

Head: 

Eyes: Pupils round, regular, equal, react to light and accommodation. 
Ears: No discharge or obstruction. 
Nose: No discharge or septal deviation. 





Fig. 1—The appearance of the lesion when first seen on March 12, 1951. 





Fig. 2.—Areas of ulceration in the muco-buccal fold. 


Mouth: Tongue normal. The gums revealed a diffuse, purplish discolored swelling 
of the upper gingivae. 

Neck: No palpable glands. No thyroid enlargement. 

Chest: Heart, regular sinus rythm. No enlargement or murmurs. 


Blood pressure, 120/80. 
Lungs, clear to percussion and auscultation. 
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Fig. 4. 


Fig. 3.—A photomicrograph of the gingival biopsy. Note the monotony of the cell type 
and the lack of reaction of the overlying epithelium. It is this similarity of all the cells and 
the lack of epithelial response that serve to differentiate the lymphosarcomatous and leukemic 
infiltrations from the chronic inflammatory lesion (L.R.C.). 

Fig. 4.—A higher-power photomicrograph showing the lymphocytic type of cell. There 
are few plasma cells. 
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Abdomen: Soft. Liver and spleen not felt. No tenderness or masses. 
Extremities: No deformities or edema. 
Reflexes: Physiologic. 

Laboratory Findings.—Red blood cell count, 4,500,000; hemoglobin, 14.5 Gm.; white 


blood cell count, 16,600; neutrophils, 57 per cent; lymphocytes, 33 per cent; serum protein, 
5.8 Gm.; albumin-globulin ratio, 4.2:1.6; Hinton, negative; urine, negative; sedimentation 


rate, moderately fast. 
Bone marrow (April 4, 1951): Slightly hypocellular sternal marrow. X-ray examination 
of the thorax, skull, spine, and extremities revealed no sign of multiple myeloma or other 


neoplastic disease. 
Diagnosis to remain ‘‘plasmocytoma,’’ as in original biopsy report of Dr. Shields 


Warren of the Tumor Diagnostic Service. 

It was decided to give x-ray therapy to the oral lesion. Treatments were 
given on April 5 and April 7, 1951, at the hospital and then at the radiologist’s 
office. When the patient was seen at my office on April 26, 1951, there was 
complete regression of the oral lesion (Fig. 5). 

She was examined periodically and continued to do well until Nov. 9, 1951, 
when there was a recurrence of the gingival hypertrophy. At this time right 
cervical lymphadenopathy was noted. The patient also stated that she had a 
small lump in the right breast. She was readmitted to Merey Hospital for 


further study. 


Fig. 5—The appearance of the gingivae after radiation, April 26, 1951. 


On Nov. 24, 1951, a simple mastectomy was performed by Dr. W. J. 
Cosgriff, and the laboratory reported the presence of lymphosarcoma in the 
tissue. 

On Dee. 1, 1951, enlarged right submaxillary and deep cervical lymph nodes 
were excised for histologic study. The report of this study was lymphosarcoma 
and the histologic appearance of the nodes and breast was reported to be 
similar. A course of intensive x-ray therapy was outlined and it was decided 
to extract all the remaining teeth and to perform a gingival biopsy again prior 
to radiation. The extraction and biopsy were done on Dee. 7, 1951. 
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The laboratory report of the biopsy was: 
Gross.—Strip of thickened, pearly white mucosa membrane, 2.3 by 0.7 by 0.4 em. 


Microscopic.—Section of gingival tissue showing a dense, continuous cellular in- 
filtrate, oceupying the subepithelial propria, and composed of hyperchromatic staining cells 
lying in a fibroreticulum type of stroma, parts of which show fibrous sclerosis, probably due 
to postradiation. The cells are composed largely of nucleus with relatively little, cytoplasm. 
A slight admixture of plasma cells is seen. By far, the predominant cell is of lymphoid 
type which includes the reticulum cell as well as the lymphocyte. The overlying mucosa 
shows marked spongiosis and loosening of its intercellular matrix. Mitoses are fairly 


numerous. 
Diagnosis.—Lymphosarcomatous infiltration of gingival tissue. (Fig. 6.) 


<o eke 
Fig. 6—A photomicrograph of a section of the recurrent lesion of the gingiva. Again 


note the monotony of cell type and the lack of reaction of the overlying epithelium. This 
illustration shows the same charteristics as Fig. 3 


X-ray pictures taken on Dee. 6, 1951, indicated the presence of a small, 
nodular, solitary pulmonary metastasis in the right lung field posteriorly, seen 
on an oblique film only. 

The patient was discharged from the hospital on Dec. 12, 1951, to await 
healing of the gingivae. Her convalescence from the surgical procedures was 
uneventful. 

Intensive radiation therapy was given from Dee. 17, 1951, to March 17, 
1952, but in spite of this her condition rapidly deteriorated. She developed 
supraclavicular node enlargement and generalized lymphadenopathy, including 
the axillary and inguinal nodes. The patient died at home on May 11, 1952, 
presumably of cerebral metastasis. Unfortunately, permission was not obtained 
for an autopsy to study the extent of the process. 
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Comment (Lester R. Cahn) 


Tumors of lymphoid tissue are found occasionally in the mouth, An 
nstanee of Hodgkin’s ‘‘sarcoma’’ arising in the region of Stenson’s duct has 
been reported; cases of lymphosarcoma have been recorded and lymphatic 
eukemie infiltrations of the gingivae have been described. 

Lymphoid tumors in the mouth may arise locally or they may be the result 
' metastasis. Those that originate locally spring from foci of lymphoid tissue. 
Such foei in the oral cavity are found only in salivary gland structures. An 
inomalous lymphoid nodule in the gingivae was reported by Orban. This 
finding is extremely rare; in fact, it is the first of its kind that I have ever 
seen recorded. Such a structure could conceivably be the site of a primary 
lvmphomatous tumor of the gingivae. Because of the normal absence of 
'ymphoid tissue in the gums, the presence of a lymphoid tumor in this tissue 
must be considered to be a metastatic lesion. 

The possible clinical diagnosis of leukemia was not too far afield. Lymphatic 
leukemia and lymphosarcoma are akin histologically. Willis' says, ‘‘ Lympho- 
cytic leakemia means the demonstrable presence of malignant lymphocytes and 
lymphoblasts in the circulating blood. It is not a species of disease but merely 
a concomitant of some lymphoblastic tumors. Leukemia may appear during the 
progress of previously aleukemic eases.’’ Thirty-eight per cent of the cases of 
lymphosareoma reported by Gall and Mallory*® sooner or later developed a 
leukemic blood picture and in Lumb’s? series 15 per cent developed a leukemic 
stage. One is justified in diagnosing a tumor as lymphosarcoma only if the 
bone marrow and blood count are normal. On purely histologic grounds, the 
differentiation is not possible. 

Dr. Silverman very kindly sent me sections of the removed tissues, and I 
could not see the reason for the diagnosis of plasmocytoma in the original 
biopsy. The tissues showed distinetly either lymphosarcoma or lymphatic 
leukemic infiltration. The diagnosis of lymphosarcoma was justified, as labo- 
ratory studies showed a normal blood count and sternal marrow. Because of 
the diagnosis of plasmocytoma, the possibility of multiple myeloma had to be 
eliminated. This was done when it was found that the serum protein was normal 
(in faet, it was slightly low) and the albumin-globulin ratio was normal. Also, 
in this instanee, the urine showed no abnormal protein and the roentgenologic 
survey of the skeleton was negative. 

An odd statement was that the first diagnosis of plasmocytoma should 
stand. With leukemia and multiple myeloma ruled out, a diagnosis of solitary 
plasmoeytoma gives a false sense of security. It was not until the recurrence 
of the oral lesion, together with the generalized lymphadenopathy, and the 
breast tumor were studied that the correct diagnosis of lymphosarcoma was made. 

The rapidly fatal course of this disease is seen clearly in Dr. Silverman’s 
report. The patient lasted slightly more than one year after the gingival lesion 
was noted. The importance of making a correct diagnosis is illustrated in this 
report. The treatment of the lesion as one of ‘‘chronie gingivitis’’ is deplorable. 
While in this particular instance the life of the patient could not have been much 
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influenced if a correct diagnosis had been made at once, it might have been saved 
if the lesion had been, say, an epidermoid carcinoma, which, if taken early, could 
have been eradicated before metastasis had taken place. 
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Erratum 


In the article by George C. Hare, entitled ‘‘An Ideal Result in the Endo- 
dontie Surgical Approach to the Globulomaxillary Cyst,’’ which appeared in the 
August issue of the JourNAL, Figs. 1 and 3 on page 865 were transposed. The 
illustration labeled Fig. 1 should have been designated Fig. 3 and the one 
labeled Fig. 3 should have been designated Fig. 1. 
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Professional News Items 


American Academy of Dental Medicine Announces Midannual Meeting 


The meeting will be held on Sunday, Dee. 4, 1955, at the Hotel New Yorker in New 
ix City. There will be a business meeting for members at 10 A.m., followed by a luncheon 
12:30 p.m. The general theme of the meeting will be ‘‘The Oral Soft Tissues in Health 
| Disease.’’ Drs. Hamilton Robinson, Lester Burket, and Edward V. Zegarelli will be 
speakers. 

All members and interested dentists and physicians are cordially invited to attend the 
heon and scientific session. Address the chairman, Dr. Alonzo DeVanna, 3063 Buhre 
, New York 61, New York, or the national secretary, Dr. George Witkin, 45 South 
adway, Yonkers 2, New York. 


Mexican Society of Endodontia Announces Postgraduate Course in 
Endodontics 


The course in endodontics will be given by Yury Kuttler, D.D.S., M.D., in Mexico, D.F., 

. 4 to 10, 1955. 
In this highly practical course, Kuttler’s ‘‘ Precision (and Biologic) Root Canal Filling 

echnic’’ is taught. 
This year a fellowship for this course will be extended by the deans of all dental 
schools of Mexico. A Fellowship will also be given annually for the best thesis on this subject. 
For information, write to Sociedad Mexicana de Endodoncia, Hamburgo 250-401, Mex- 

ico, D, F. 
University of Alabama 


The University of Alabama School of Dentistry and the University Hospital offer a 
one-year internship in oral’ surgery, as part of a three-year program leading to board elig- 
ibility in oral surgery. An assistant residency is also offered by the University of Alabama 
School of Dentistry, in conjunction with the University Hospital and the Veterans Admin- 
istration Hospital in Birmingham, Alabama. If so desired, a candidate may study for the 
Master of Science degree. , 

For information regarding salary, room and board, the academic program, etc., please 
write Joseph P, Lazansky, M.D., D.M.D., Associate Dean, University of Alabama School of 
Dentistry, Birmingham 3, Alabama. 


New York University College of Dentistry 


The following postgraduate courses in periodontia and oral medicine will be offered by 
Dr. Samuel Charles Miller and Staff: 


No, 124, REFRESHER COURSE IN PERIODONTIA AND ORAL MEDICINE. 

Ten sessions, Wednesdays, 4:00 to 6:00 P.M. 

Feb. 29, 1956, to May 10, 1956. 

Tuition and books, $156.00. Instruments, approximately $55.00. 

PERIODONTIA AND ORAL MEDICINE IN THE SPANISH LANGUAGE. 

Four weeks, Monday through Friday, 9:00 a.M. to 4:00 P.M. 

April 2 to April 27, 1956, inclusive. 

Tuition, including books and instruments, approximately $385.00. 

COMPREHENSIVE PREPARATION IN PERIODONTIA AND ORAL MEDICINE. 

No. 122 A. One academic year, full time. Sept. 19, 1955, to May 25, 1956. 
Tuition, $1,010.00. Instruments and books approximately $135.00. 
Two academic years, full time. Sept. 19, 1955, to May 24, 1957. 
Tuition, $1,770.00 (two years). Instruments and books, approximately 
$231.00. 
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No. 122 C. Two academic years, half time. Sept. 19, 1955, to May 24, 1957 (two 
and one-half days weekly). 
Tuition, $1,010.00 (two years). Instruments and books, approximately 
$135.00. 
No. 122 D. Four academic years, half time. Sept. 19, 1955, to May 29, 1959 
(two and one-half days weekly). 
ss Tuition, $1,770.00 (four years). Instruments and books, approxi- 
mately $231.00. 
Further information concerning the courses listed above can be obtained by writing to 
the Secretary, Postgraduate Division, New York University College of Dentistry, 209 Hast 
23rd St., New York 10, New York. 


Northwestern University 


Fifteen short postgraduate courses will be given during the academic year 1955-56. 
Courses in operative dentistry, oral surgery, periodontia, orthodontics, pedodontics, crown and 
bridge, pathology, and histology are included, as well as specific courses in diagnosis and 
medical problems in relation to dentistry. The courses will be given by prominent dental 
teachers from the faculties of Northwestern University Dental School and other well-known 
dental schools, and by prominent clinicians. 

The courses will deal primarily with modern practices in dental art and technology 
and are designed to enable the general practitioner or specialist to keep abreast of present 
and future developments in his field. 

The dates of the courses and other detailed information can be obtained by addressing 
the Director of Dental Postgraduate Study, Northwestern University Dental School, 311 E. 


Chicago Ave., Chicago 11, Illinois. 


Tufts University School of Dental Medicine 


DPG. 606. The Complete Treatment of Periodontal Problems. Five days, Tuesday through 
Saturday, Jan. 10 to 14, 1956. Tuition $125.00. 

This course was developed in response to the increasing interest in the role of permanent 
splinting as part of periodontal treatment. It will consist of lecture, seminar, and presenta- 
tion of actual cases and will be taught by Drs, Irving Glickman, Arthur Gold, Edward T. 
Fischer, Louis Alexander Cohn, and Irving Hardy. 


Philadelphia Section of the International Association for Dental Research 
The Philadelphia Section of the International Association for Dental Research will 

present a scientific program devoted to periodontology at the School of Dentistry, University 

of Pennsylvania, on Sunday, Nov. 6, 1955, at 9:30 a.m. The program will feature the 

following: 

1. Epidemiologic Studies of Periodontal Disease. Albert L. Russell, National Institute 


of Dental Research. 
. Formation of Calculus From Electrodialyzed Saliva. S. Wah Leung, Pittsburg, 


bo 


Pennsylvania. 

3. A Technic for the Radiographic Visualization of the Vascular System of the 
Gingivae. Philip Schuback and Henry Goldman, Boston, Massachusetts. 

4. The Behavior of Transseptal Fibers in Periodontal Disease. Henry M. Goldman, 
Boston, Massachusetts. : 

5. Endocrine and Laboratory Studies of Precocious Advanced Alveolar Atrophy. 
Ira F. Ross, Herbert S. Kupperman, and Samuel C. Miller, New York, New York. 

6. Changes in the Gingival Blood Supply in Experimentally Produced Occlusal Trauma. 
Henry M. Goldman, Boston, Massachusetts. 

. Newer Concepts of the Microbial Aspects of Periodontal Disease. Ned B. Williams, 
Philadelphia, Pennsylvania. 

8. The Healing of Human Periodontal Tissues Following Surgical Detachment From 
Nonvital Teeth. Melvin L. Morris, New York, New York. 

Summary by Paul E. Boyle, University of Pennsylvania School of Dentistry. 
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Reviews of New Books 





Chirurgie Rozstépi Rtuapatra (Surgery of Hare Lip and Cleft Palate). By 
Prof. Dr. F. Burian. Prague, Czechoslovakia, 1954, Kés 69.- 


The different types of clefts are demonstrated in a large series of photo- 

graphs. The author shares the opinion of Poul Fogh-Andersen that there are 
two main genetically different groups of cleft: (1) the isolated cleft palate 
and (2) the group in which the lip is affected either alone or with the palate 
and/or with the maxilla. The rare congenital defects which have the character 
of clefts are dealt with as well. 
_ The author comes to the conclusion that the clefts do not represent a 
simple noneoalition of some facial processes or disruption of some temporary 
epithelial partitions, but that there is a defect in tissue on both sides of the cleft 
and that the potency of the affected parts to grow is reduced as well, all this 
individually in very different degrees. This means that the persons affected 
with clefts are in need of medical treatment up to adult age. 
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In a special chapter, the author discusses the secondary deformities of the 
alveolar are and of the maxilla which frequently develop after operations on 
wide clefts as a consequence of closure of the lip. Many influences are involved 
in bringing about this effect. These are (1) the general tendency of the 
human race to a reduction of size of the maxilla and of the number of teeth in it, 
(2) the heredity of such states, (3) the actual defect of substance on the poles 
of the cleft, (4) the reduced capacity to growth of the poles and, finally, the 
surgical trauma. 

The treatment of the cleft palate patient is collective, with different spe- 
cialists (pediatrician, stomatologist, phoniatrician, and psychologist, as well as 
the surgeon) participating. 

Simple clefts of velum are operated on in about the second year by the Veau 
method. With clefts penetrating a certain distance into the bony palate, Veau’s 
operation is combined with retroposition of the palate. The oral mucoperiosteum 
is mobilized according to Wardill. The muscle of the palate is sutured with 
catgut. No wire is used. 

With severe clefts, the operation is postponed until the child is in his fifth 
year. At that time the bone of the maxilla is sufficiently firm to resist the 
traction which might be exerted by scarring. The method employed with these 
severe cases is retroposition and pharyngo-fixation of the palate by means of a 
flap from the posterior pharyngeal wall implanted into the nasal side of the soft 
palate. 
In desperate cases, some of which had only small remains of velum left 
after many unsuccessful operations, it was always possible to rebuild a velum 
with the help of a pharyngeal flap, while in the defect of the hard palate a 
tubed flap was implanted. Surprising improvements of speech were obtained. 


V. H. KazANJIAN 





Abstracts 
of Current Literature 


ORAL SURGERY 


The Past, Present, and Future in the Surgery of the Cleft Palate. BR. J. V. Battle, Brit. 
J. Plast. Surg. 7: 217, 1954. 
Cleft lip and palate are classified as: 

Class 1, the prealveolar cleft, in which the floor of the nose is intact and the 
alveolus is notched. 

Class 2, the postalveolar cleft, in which the alveolus is intact and the vomer 
remains central, but the palate is affected. These clefts may be associated with a 
Class 1 cleft in the same patient. 

Class 3, the unilateral peralveolar cleft, in which the floor of the nose is de- 
ficient, the alveolus is interrupted on one side or the other, and the cleft continues 
backward in continuity to the uvula. The vomer is attached along the central 
border of the cleft. In a very small subdivision of this group the palate has 
united behind a twisted alveolus. 

Class 4, the bilateral and peralveolar cleft, in which the Class 3 deformity 
exists on both sides in the lip and alveolus with a vomer that is centrally placed. In 
a few patients of this group, also, the palate has united behind a deformed alveolus, 
but in these the premaxilla remains out of position and mobile, the vomer remaining 
free along its palatal border. ‘ 


The Class 1 deformity presents no problem to the surgeon. The repositioning of teeth 
in the lateral incisor region is purely a task for the orthodontist. 

The Class 2 deformity is repaired with the use of the Wardill-Kilner modification of the 
Veau technique and surgery before the patient is 2 years of age. The author finds normal 
speech in 80 per cent of these patients. 

The Class 3 and Class 4 deformities present more vexatious problems. The surgical 
contribution to the treatment of this deformity is to establish muscle union in front of the 
alveolus. There is thus introduced a new constriction factor of an extrinsic nature that 
immediately crystallizes out the deformity. Within a period of three months, the alveolar 
gap is reduced, but the distortion on the main fragment remains and the small fragment 
tilts even further into the wrong position. The author has followed up thirty-seven patients 
in this class. The lip was repaired at 3 months of age, and the palate at 1 year. All these 
patients are old enough to talk. Speech is normal in thirty-one patients and poor in six. 

The Class 4 deformity is treated by the Denis Browne principle of setting the pre- 
maxilla back into the maxillary arch. The repositioning is combined with repair. In a 
series of thirteen double lip clefts operated upon by the author, the palate being repaired 
at 1 year of age, reasonable maxillary contour was obtained in only one patient. 

Of all the patients born with lip and palate clefts, only some 50 per cent—those 
with complete unilateral or bilateral clefts—need be considered as serious orthodontic 
problems. These problems exist before any surgical intervention whatever and are accen- 
tuated by the lip repair and perpetuated by the palate repair. T. J.C. 
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Surgical Anatomy of the Facial Nerve Outside the Skull, C. C. Cody. Arch. Otolaryng, 
60: 291, September, 1954. 









To locate the facial nerve, an incision is made just in front of the tragus of the 
ear, from the root of the zygoma to the angle of the jaw. Here the incision is carried forward 
about one finger’s breadth below the ramus of the mandible as far as is necessary to obtain 
adequate exposure. The incision is carried down through skin and subcutaneous tissue to the 
cartilage bounding the anterior extremity of the external auditory canal. Then, with blunt 
dissection, the cartilage of the external auditory canal is separated from the capsule of the 
parotid gland as far medially as is possible or until a firm bony resistance is met. This 
is the base of the styloid process and is encountered at a depth of about 1.5 inches (4 cm.) 
from the skin incision. It is important to remember to stay high just under the root of the 
zygoma, so that the base of the styloid process is the first important structure to be identi- 
fied. With finger dissection and palpation, the styloid process can next be identified im- 
mediately below its base; a good headlight and a dry field greatly facilitate this stage of 
the operation. With gentle traction on the capsule of the parotid gland anteriorly, the facial 
nerve is brought into view, emerging from the medial aspect of the styloid process and 
coursing sharply upward and laterally to enter immediately the capsule of the parotid 


The nerve usually is heavily invested in fascia and accompanied by the stylo- 
z.0.¢ 



















gland. 
mastoid artery that may prove troublesome if severed. 





Surgical Reconstruction of the Hard Palate (Reconstruccion quirurgia del paladar duro). 
Rev. Odontol, 41: 258, 1953 (Argentina). 


Defects of the hard palate can be of congenital or traumatic origin. 
are the congenital defects from injuries, diseases, tumors, and postoperative causes. Ana- 
tomically considered, anterior defects are difficult to close, as there is a lack of available tissue 
in the vicinity. 

Posterior defects are more amenable to treatment. When the defect involves skeletal 
parts also, as happens after resection of the maxilla, these must be substituted with 
temporal muscular flaps and bone grafts. In this way there is a surface for the muco- 
periosteal flaps from the opposite side to be laid upon. 

The failure of cleft palate operations, when they are repeated, brings the most diff- 
cult problems. The trend to lengthen the palate with push-back operation has been 
followed, in a number of cases, by sloughing of the anterior part of the mucoperiosteal flaps 
and large defects of the hard palate. The deformity can be corrected by a prosthetic ap- 
pliance, but this last often is badly tolerated, especially in infants. The necessity of providing 
both an oral and nasal layer of tissue, considering the minimal quantity available in the 
vicinity, makes it necessary to bring the materials from a distance to use as skin flaps. 

A case is presented in which a large defect of hard palate, after push-back operation, was 
closed with a tubed flap from the pectoral region, which was caterpillared up the submental 
region and successfully grafted into the defect. This plan was preferred to a similar proce- 
dure advocated by Luhman and Axhausen, which involved taking the flap from the neck. 


The problems involved in the immobilization of the flap are discussed. Functional results 
G, A. BR. C. 






Most common 




























were favorable. 





The Surgical Treatment of Prognathism; An Analysis of 65 Cases. V. H. Kazanjian. Am. 


J. Surg. 87: 691, 1954. 


The aim of surgical treatment of prognathism is to improve the external appearance 
of the patient and to give better masticatgry function of the teeth. 

A number of operative procedures have been recommended, but there are only two that 
are widely used today. 

One apprvach is that of resecting a measured portion of bone from each side of the body 
of the mandible and immobilizing the anterior segment back in its new position. This 
operation improves the general appearance of the face but does not always obtain the 
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maximum efficiency of the masticatory function of the teeth. The second approach is that 

f osteotomy through the rami above the level of the mandibular canals and retroposition 
\f this lower fragment to the desired occlusion, where it is immobilized. This operation 
be performed by (1) the closed method or (2) the open method. 


The advantages of cross-sectioning the ramus are: 


ay 


1. It is probably a simpler procedure. 
2. There is no interference with the inferior alveolar nerve. 
3. Greater efficiency of mastication is obtained, as no teeth are sacrificed. 


The unfavorable results of the surgical treatment of prognathism are: 


1. Imperfect cusp relationship. This is not serious, can be easily remedied, and 

is not uncommon regardless of the procedure used. 
. Open-bite, slowly developed postoperatively only in those patients in whom 
the rami were sectioned, 

3. Nonunion. 

Since 1945, Kazanjian has modified the technique with gratifying results. The lateral 
surface of the ramus is exposed through an incision below the angle of the jaw, according 
to the Risdon technique. The bone is cut transversely with an osteotome on a broad 
slant. This beveled cut (1) affords greater contact area between the fragments, (2) 
avoids the inferior alveolar nerve, and (3) prevents any medial displacement of the upper 
fragments by this pull of the internal pterygoid muscle. Also, this procedure is under 
direct vision. e. J. 6. 
Fractures of the Mandibular Condyle: A Method of Nasomandibular Fixation in Children 

and in Edentulous Adults. T. R. Broadbent. Plast. & Reconstruct. Surg. 14: 148, 

June, 1954, 


The condylar neck is the weakest part of the mandible; condylar fractures are not 
uncommon following blows on the chin. Firmly attached adult teeth allow safe, secure im- 
mobilization, but in children or in edentulous adults other sources of anchorage must be 
sought. Nasomandibular wiring is presented as a safe, effective method of fixation in these 
two groups. 

Preferably under local anesthesia, and with the use of a No. 18 spinal needle, a single 
No, 25 stainless steel wire is placed circumferentially around the mandible in the midline. 
An incision is made in the midline of the upper lip adjacent to the sulcus, and the nasal 
spine is exposed and perforated near its base. The wire is passed through the spine and the 
ends are twisted tightly to bring the mandible into occlusion. The wire may be tightened 
as needed and immobilization maintained for four to five weeks. When general anesthesia 
is used, the wire ends are not twisted until the next day. 

Six edentulous or nearly edentulous adult patients were treated successfully with a single 


uasomandibular wire. T. J. C. 


MALIGNANT TUMORS OF THE JAWS 


Treatment of Cancer of the Head and Neck. W. 8S. MacComb, Postgrad. Med. p. 498, 
June, 1955. 


Treatment of primary cancer of the head and neck is surgical and/or radiologic. At 
times both types of treatment may be necessary in order to obtain the best possible results. 

Radiation therapy is advocated in intraoral cancer in most instances when the under- 
lying bone is not invaded. Lesions of the tongue, the floor of the mouth, the soft palate, 
and the buecal mucosa are among those which are treated with excellent results by means 
of irradiation. 
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Surgical treatment is recommended in cancer of the gum with bone invasion. 
Emphasis is placed on early and adequate treatment by the chosen method. 
7, G 
ENDODONTICS 
Biological Orientation for Treatment of. Apical Paradentitis (Orientacion biologica en el 
tratamiento de las paradentitis apicales). Enrique J. Castelli. Rev. Odontol. 41: 
575, 1953, and 42: 23, 1954 (Argentina). 


The author has taken, as a basis, the principle of not harming the healthy and 
living cell and trying to restore the partially affected cell to its biologic integrity, classifying 
the methods as follows: 


1. Biologic 

2. Injuries 

3. Antiseptics—traumatics 

In general, the methods of the first group are all good, while the injuries, such as apical 


electrocoagulation, canal fulguration, and diathermanous vaporization, have their applica- 
tion in specific cases. Those of the third group do not come under the aforementioned 


biologie principle. 
Paradental affections are divided into two large groups, and it is his suggestion that 
they must be treated as two separate groups: 


Acute Chronic 
Simple or infiltrative Suppurated 
Suffocated or abscess Granulomatous 
Dentoalveolar Cystic 
Acutation of chronic process 


For acute types, he suggests the antibiotic endodontic therapeutic treatment by root 
canal, gum periapical, and injection. As to chronic types, his therapeutic principle is as 
follows: (1) catheterism and irrigation of root canal, (2) application of bacterium fer- 
ments, and (3) Grossman or Bender poliantibiotic formula. 

In fistulated cases, a 0.10 per cent tyrothricin current in distilled water of penicillin 
and streptomycin is passed through the root canal or fistulated passage. 

In the granulomatous apical processes, the chemicosurgical method and Walkoff’s 
technique are used, and in the granulomas with radiovisible membranes, touches of 
diathermic vaporization of the canal and periapex are employed. 

This latter treatment is also applied in the case of dressed apical cysts. If no 
drainage results, the injuries method is applied. In cases of great reabsorption, apicoectomy 
is carried out. 

Fundamentally, this therapeutic is biologic in that bacterial ferments and then 
polyantibiotics are used. Cytophylactic and organotrophic treatment is also employed and 
advantage is taken of the oligodynamic action of pure silver. 

As regards root canal filling, different methods are used for acute and chronic para- 
dentitis. 
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Editorial 


The American Academy of Oral Pathology 
Ten Years 


EN years ago the American Academy of Oral Pathology had its origin as 
Te result of a series of meetings held at the Army Institute of 
Pathology. A group of oral pathologists—Kurt H. Thoma, Lester R. Cahn, 
Donald A. Kerr, James R. Blayney, Hamilton B. G. Robinson, and Joseph L. 
Bernier—were the original officers. Additional charter fellows were M. S. 
Aisenberg, S. S. Arnim, P. E. Boyle, L. W. Burket, E. D. Coolidge, V. D. Cheyne, 
H. M. Goldman, B. Gottlieb, M. K. Hine, T. J. Hill, R. G. Kesel, and P. C. 
Kitchin. At the first annual meeting of the Academy on Feb. 9, 1947, Colonel 
James E. Ash and Dr. Henry A. Swanson were elected to honorary fellowship 
for their aid and encouragement in launching the organization. 

The purposes of the Academy are to promote interchange of ideas in oral 
pathology, to advance the understanding and application of scientifie methods 
in dentistry, to stimulate study and research, to promote the establishment of a 
Board of Oral Pathology, to provide for interchange of teaching ideas and 
procedures, to eneourage the establishment of fellowships in oral pathology, and 
‘9 aid in maintenance of the Registry of Dental and Oral Pathology. We believe 
that the Academy is serving those functions. 

The annual meetings have been held in Chicago just prior to the annual 
midwinter meeting. The attendance has grown from a small group of 45 oral 
pathologists and guests who were present at the first annual meeting to sessions 
attended by over 200 dentists, investigators, and physicians. Midyear sympo- 
siums have been held in Washington at the Armed Forces Institute of Pathology. 
Especially qualified pathologists have moderated full-day workshops on various 
subjects such as bone tumors, salivary gland tumors, lymphomas, dermatological 
diseases, radiation effects, and tumors of dental origin. These symposiums are 
limited to fifty men each, as each participant uses a set of microscopic slides and 
a microscope during the session. 

The Academy launched the American Board of Oral Pathology. Estab- 
lished in 1948, the Board has gained recognition by the American Dental 
Association. The number of diplomates of the Board has increased fourfold 
from the original group of charter members, and almost as many more dentists 
are in training. Within the next few years at least fifty diplomates of the board 
should be available to serve dentistry and the public. 

At the last annual meeting of the Academy, because of the growth of the 
Academy and because of certain problems associated with the great numbers of 
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men in Chicago during the midwinter meeting, it was decided to hold the tenth 
annual meeting in combination with the midyear symposium in Washington, 
D. C., during the spring. The Academy has 131 members and 56 fellows. Most 
of these 187 members and fellows will attend the annual meeting, and any in- 
terested guests are welcome. The symposium will be held on April 9 and 
attendance will be by prior registration only. The meeting on April 8 will be 
at the Woodner Hotel in Washington. 

In this issue, five of the eight papers presented at the ninth annual meeting 
are published. This meeting was held under the presidency of Dr. Myron 
Aisenberg. At the meeting the following new officers were installed: 


President: Joseph P. Weinmann, University of Illinois. 
President-elect: William G. Shafer, Indiana University. 

First Vice-President: Richard W. Tiecke, Northwestern University. 
Second Vice-President: Charles A. Waldron, Armed Forces Institute 
of Pathology. 

Editor: Hamilton B. G. Robinson, Ohio State University. 
Secretary-Treasurer: Joseph L. Bernier, Armed Forces Institute of 
Pathology. 


The Academy has been fulfilling its purposes through its annual meetings, 
symposia, establishment of the Board, and cosponsorship of ORAL SURGERY, ORAL 
MEDICINE, AND ORAL PatHoLocy. At 10 years of age, it has matured. 


H. B. G. Rk. 





Operative Oral Surgery 


THE FRACTURED MAXILLARY BLOCK NEEDLE 
R. W. HetsHam, B.D.S. (Sypney), F.D.S.R.C.S. (Ena.),* SypNEY, AUSTRALIA 


FRACTURED needle that is completely buried always presents a difficult 

problem in recovery, no matter where it is located. When the needle is lost 
during a maxillary block injection, recovery is further complicated by the 
difficulty of localizing it and by lack of access. Localization may be attempted 
by x-ray pictures taken through planes which are at right angles to one another. 
The most useful are the posteroanterior view (Fig. 1) and the true lateral view 
(Fig. 2). These give good approximate localization, sufficient to define an area 
of search. However, even slight variations of radiographic technique will cause 


an appreciable apparent movement of the needle, and exact localization is not 


possible. 

Access should be obtained intraorally. An external approach is contra- 
indicated, as the needle tip is very deep to the zygomatic arch and directly 
behind the maxilla. The broken butt is deep to branches of the facial nerve as 
they leave the parotid gland, and surgery in this area is always a risk. 

Oral aecess is complicated by the necessity of having the mouth widely 
opened, whieh brings the coronoid process of the mandible and its bulging 
temporal muscle insertion forward to a position immediately lateral to the area 
of investigation. Thus, the puncture point of the needle is usually inaccessible, 
and one is foreed to dissect vertically up the posterolateral surface of.the maxilla 
and thus come upon the needle through this approach. However, the usual cause 
of needle fracture is incorrect alignment during injection, the needle being 
directed too far posteriorly, and this dissection allows the logical approach to a 
needle in this position. 


Case Report 


History.—The patient was referred to this hospital by a general practitioner, who 
stated that he had fractured a 42 mm. block needle at the hub during a maxillary block 
injection to anesthetize an abecessed upper second molar. The needle immediately disappeared. 

Examination revealed an obese man of 23 years, with marked buccal swelling of 
tissues over the socket of a recently extracted upper left second molar. This swelling 
extended posteriorly to over the roots of the upper left third molar. No needle could be seen. 


*Surgical Registrar, United Dental Hospital of Sydney. 
1125 





R. W: HELSHAM 





FRACTURED MAXILLARY BLOCK NEEDLE 1127 


Radiographic Examination.—The posteroanterior film (Fig. 1) shows the needle to 
ave been directed nearly vertically in the sagittal plane, while the true lateral view (Fig. 2) 
iows that it had been directed too far posteriorly. The needle point was close to the 


ramen ovale. The butt of the needle was seen to be above and posterolateral to the bony 


iberosity. 

Operation.—Premedication of % gr. of Seconal was given. Under regional block 
esthesia, I made an incision through the mucous membrane at the height of the buccal 
lcus, from the first molar region to the tuberosity, and continued it % inch vertically down- 
ard, immediately lateral to the pterygomandibular raphe. 

As soon as the tissues were retracted, large masses of fat tissue bulged out from the 
yind and a quantity of this had to be removed before anything could be seen. Having 
is obtained good: access, blunt dissection was proceeded with up the posterolateral surface 
the maxilla. The needle was exposed and removed. Bleeding was severe at first, but soon 
ased. Penicillin and sulfanilamide powder was dusted lightly into the wound, which was 
en closed. Three hundred thousand units of procaine penicillin was given, and continued 

aily for four days. A postoperative x-ray picture was taken. Healing was uneventful. 


Comment 
Good access must be obtained, sufficient to allow the surgeon to both see 
and work simultaneously. Localization of the needle must be as accurate as 
possible. It was thought that the removal of fat in the case reported might 
affeet the patient’s facial contour, but this was not the case. There was no 
noticeable change in contour, either immediately afterward or some weeks later. 





Periodontia 


A METHOD FOR EVALUATING CONSISTENCY IN DIAGNOSIS OF 
GINGIVITIS 


Rosert E. Crow.ey, D.D.S., Montrose, N. Y. 


NE of the problems in the field of diagnosis is the consistency of diagnosis 
of a disease, particularly where it involves qualitative terms such as 

“‘slight,’’ ‘‘moderate,’’ and ‘‘severe.’’ It is probably expected that different 
observers will classify the degree of a disease condition in a varied fashion, 
but it is frequently assumed that the individual observer will be consistent in 
his own judgment and rating. Would an observer seeing the same condition 
that he had previously called ‘‘slight’’ again classify it as such, or would he 
be likely to call it ‘‘moderate’’ or even ‘‘normal’’? The individual prac- 
titioner may not be concerned with such differentiation, but it becomes im- 
portant when statistics are compiled on which are based the rates of occur- 
rence of such diseases and sometimes even public health research and treat- 
ment planning. 

An area in dentistry where this particular problem is of importance is in 
the diagnosis of gingivitis. When one dentist examining a patient reports a 
‘‘moderate’’ gingivitis, it is theoretically assumed that any other dentist 
examining the patient would make the same diagnosis. Experience would 
question this assumption, just as it questions the validity of the numerous 
epidemiological surveys that report divergent occurrence of gingivitis in 
various population groups. When confronted with such figures, one wonders 
whether the occurrence of gingivitis actually varies or whether the variation 
lies within the interpretation by the surveying dentists. 

The present study was developed to investigate this problem by finding 
out how consistent the individual dentist’s qualitative ratings are and how 
his rating compares with those of other dentists on the same case. It was also 
proposed to determine whether dentists showed a tendency to rate toward 
‘*severe’’ or toward ‘‘slight’’ on such a qualitative scale over a series of tests. 
Another point of interest would be to see what effect a standardized method 
of rating gingivitis would have upon the dentist’s scores, as compared with 
the initial rating based upon a dentist’s own method. 

It can be seen that, to develop such a study, it was necessary to have 
eases that would present the same features under the same conditions to each 


From Veterans Administration Hospital, Montrose, New York. 
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of the rating dentists. With the actual patient, there is no way of really 
having standard examining conditions for each dentist, since the patient may 
be more or less cooperative with different examiners, ete. These individual 
responses, in turn, could influence the dentist in his appraisal. Besides, it 
was unfeasible to use actual patients, as the nature of the test was to see how 
the dentist agreed with his own previous rating, which meant that sufficient 
time had to elapse to preclude his recalling his first rating. Such a time 
interval could allow a modification in the gingival appearance and, therefore, 
invalidate a comparison between the dentist’s ratings. 

In order to standardize the gingival conditions observed and to avoid 
these problems, it was decided to use colored photographie slides of actual 
cases. It is not presumed here that a picture can be used to diagnose gingivitis, 
but in this study we are concerned only with comparative ratings and, since 
whatever diagnostic features might be missing in the picture would also be 
absent on a second showing, the rating of the condition would always be based 
upon the same appearances. Besides, the picture is projected with the same 
intensity of light, the same size, and the same degree of definition for all 
observers. In any particular showing, the pictures are seen in the same 
sequence so that carry-over effect or contrast effect from one picture to the 
next, which might influence diagnosis, would be the same for all observers. 
inally, each dentist sees the same picture for the same length of time. This 
leads to a method of presenting gingival appearances under standardized 
conditions that ecan.be reproduced in exactly the same fashion after any de- 
sired lapse of time, thereby allowing a second and third rating sequence. The 
only variables left would lie, therefore, within the dentist’s appraisal. If this 
is uniform, he should rate the same picture in the same way when he sees it 
again after a sufficient interval of time. 

The actual experiment, based on this method, was set-up as follows: A 
series of forty colored photographie slides of various gingival conditions, 
ranging from normal through severe cases, was shown to a group of four 
dentists. At the first session no method of appraisal or criteria for classifica- 
tion was expounded. Each dentist, therefore, would use his own particular 
method of estimating the gingival condition. The group was told to rate the 
cases as ‘‘normal,’’ ‘‘slight gingivitis,’’ ‘‘moderate gingivitis,’ and ‘‘severe 
gingivitis.’’ This seale was chosen because it is commonly used. The slide 
was projected on the screen, and the number of the picture was called out by 
the projectionist. Each slide was observed for a standard period of one-half 
minute. On a small individual card, which bore a letter identifying him, the 
dentist wrote his rating for each slide. The card was then dropped into a 
box and was out of sight. It was felt that this marking of each ecard and then 
putting it away would prevent the unfavorable influence that could oceur 
where ratings were placed in sequence on a sheet of paper and the pattern 
of these ratings might influence the dentist’s subsequent ratings. On such a 
sheet, he might notice, for example, that he was putting down a great many 
“slight gingivitis’ ratings, and this might influence him to compensate by 
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rating the next slides toward the ‘‘moderate’’ part of the scale. By use of the 
card, no previous pattern of rating would be available to influence the subse- 
quent ratings. 

After the forty pictures were shown, the cards were collected and the 
diagnostic data transcribed. One week later, the same slides were shown but 
they had been reshuffled and, therefore, were presented in a different sequence. 
The basic identification of the slide, however, was kept so that the second group 
of ratings could be referred to those of the first test. It was believed that a 
lapse of one week’s time, plus the shuffling of the pictures, would eliminate 
any recall of the previous rating. As has already been explained, the pictures 
were shown for the same length of time with the same degree of light, size, 
etc., on this second showing. It was now possible to see the variation in the 
classification given the same aspects of gingivitis by different dentists and, 
further, it was possible to compare each particular dentist’s own rating on the 
first and second showings of the same picture. Also, it would indicate whether 
a dentist who had rated toward the ‘‘severe’’ part of the scale would continue 
to rate high on the second test. 

After a lapse of two weeks, a second series of tests was made. The pur- 
pose now was to evaluate the possible benefits in improved consistency that 
might be derived from the use of a system of rating which would be explained 
beforehand to the dentists. This, then, would become an agreed upon standard 
for the rating of gingivitis. These further tests also would give further oppor- 
tunity to see if a dentist rating ‘‘high’’ or ‘‘low’’ would continue to do so. 

The standard method that was used was a modification of the P.M.A. 
method. Modification consisted in using the concept of anatomic area in- 
corporated in the P.M.A. method plus the factor of intensity of inflammation, 
as evidenced by changes in color, size, and texture of the gingiva. Actually, 
any system could be used, the important point being that the group under- 
stood the criteria and that they accepted the criteria during this experiment. 
Before these tests were made, the dentists were instructed in the use of the 
modified P.M.A. method. Then a group of slides (not used in the test) was 
shown and discussed, the various aspects of each being related to the rating 
criteria. After this other slides were shown and rated independently, for 
practice. The ratings were then compared and discussed. In this way, it was 
certain that the rating method to be used was understood. 

We now were ready to proceed with the actual tests, with each dentist 
using the standards agreed upon in judging the gingival conditions shown. 

The series of slides was shown under the same conditions as before and 
the ratings were made on the small individual cards, as described previously. 
One week later, with the pictures reshuffled, the test was made again and then 
the data were transcribed for study and comparison. 


Results 


The study of the data indicated the following results: 


1. Using his own individual criteria, a dentist does not rate the same 
gingival appearances consistently. This can be seen by a study of Table I. 
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TABLE I, AGREEMENT BETWEEN RATINGS BY SAME DENTIST ON SAME SLIDES 








BETWEEN TESTS 1 AND 2 | BETWEEN TESTS 3 AND 4 
(INDIVIDUAL SYSTEM) (STANDARDIZED SYSTEM ) 
DENTIST DENTIST 
i Me ee ie; Ce aS Se: 
Percentage of slides with agreement 68 5 65 65 70 80 87 

vetween ratings 

















Average 63% 


ercentage of slides with disagree- 32 
ment by one step 
Average 33% 


Percentage of slides with disagree- 0 
ment by more than one step 
Average 4% 





Here the best score was 68 per cent agreement with his own previous rating, 
while the average agreement was only 63 per cent. It can be noted, however, 
that the degree of disagreement usually lay in the adjacent category, that is, 
if the slide had been marked ‘‘slight,’’ it would be marked on the second trial 
as ‘‘normal’’ or ‘‘moderate.’’ The second rating exceeded the one-step 


change by an average of only 4 per cent. 


TABLE II, AGREEMENT OF: THE GROUP 








AGREEMENT OF ALL DENTISTS ON EACH TEST 
INDIVIDUAL SYSTEM STANDARD SYSTEM 


Slides rated the same on both tests TEST 1 TEST 2 TEST 3 TEST 4 
by all dentists ; 10 14 21 18 











Percentage of slides rated the same by . 
all dentists waded whe 52% pase 











AGREEMENT BY ALL DENTISTS ON BOTH TESTS 

INDIVIDUAL SYSTEM STANDARD SYSTEM 

FOR TESTS 1 AND 2 FOR TESTS 3 AND 4 
7 16 





Slides rated the same on both tests 
by all dentists 





Pereentage of slides rated the same by ~ 
all dentists 17% 40% 











TABLE IIT. STANDING OF DENTIST ON RATING TENDENCY 








INDIVIDUAL SYSTEM STANDARDIZED SYSTEM 
(DENTISTS ) (DENTISTS ) 
| Test 1 | Test 2 TEST 3 | TEST 4 
B 
DC 











High (toward severe-moderate end 
of scale) 


Low (toward slight-normal end 


of scale) -A 





2. Dentists do not agree with other dentists in rating the same gingival 
condition. As ean be seen in Table II, on the first test only 25 per cent of 
the slides were marked the same by all the participating dentists, while agree- 
ment in the second test was only 35 per cent. 

3. As shown in Table III, on the limited basis of the two tests, it ean be 
said that there is a tendency for a dentist who rates ‘‘high’’ (that is, toward 
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the ‘‘severe’’ side of the scale) to continue to rate high on the second trial. 
Similarly, dentists rating ‘‘low’’ (that is, toward the ‘‘normal’’) tend to 
repeat this practice on the subsequent test. 

Considering the second part of the experiment, where an agreed upon 
system of classification was used and where the dentists had received instruc- 
tions in its application, the results were definitely improved. The conclusions 
drawn here are: 

1. Using a standard method, the individual dentist’s agreement with his 
own previous rating improves. Referring to Table I, it can be seen that the 
percentage of agreement is as high in one case as 87 per cent, while the 
average is 79 per cent. This is an improvement over the previous unstandard- 
ized method of about 16 per cent. 

2. Using the standard method, the agreement among dentists’ ratings is 
likewise improved, as seen in Table II. On Test 3 we have an agreement on 
all slides of 52 per cent, and on Test 4 the agreement is 45 per cent, which is 
an improvement over Tests 1 and 2. 

3. The individual dentist’s tendency to rate ‘‘high’’ or ‘‘low’’ on the 
scale noted in the first part of the experiment persists when ratings are made 
with the standardized method. In Table III it is seen that dentist B remains 
high. There is some interchanging of position in these last tests, but the 
high-rating dentists, B and D, essentially keep their positions, as do the two 
low-rating dentists. 


Discussion 


While this is only a preliminary approach to this problem, it can be seen 
that the assumption that there is agreement between dentists’ ratings of 
gingival conditions is a questionable one. It would appear also that a 
standardized method which has been explained and used before actual rating 
begins would improve the consistency of such ratings. It is believed that the 
method which has been outlined here for evaluating a dentist’s rating score 
provides a valuable tool for the exploration of these problems. The results 
would indicate that it could be used as follows: 


1. To test agreement between various members of dental rating 
teams, thereby allowing the selection of members whose rating tend- 
encies are similar. 

2. Using a quantitative scale, the method might be used in 
actually equating dentists with high and low bias so that their re- 
ported findings could be corrected for such bias and made more de- 
pendable. The same would apply to the equating of different survey 
teams’ findings. This would make surveys much more realistic and 
would result in greater dependency in epidemiological research. For 
example, if dentist A rates 10 per cent lower than dentist B in report- 
ing the occurrence of gingivitis and, in his survey of a school, dentist 
A reports gingivitis occurring in 20 per cent of the pupils while 
dentist B reports (on a different school) a rate of 30 per cent, we 





CONSISTENCY IN DIAGNOSIS OF GINGIVITIS 


know that these two schools have about the same occurrence, as is 
shown by correcting for the known bias of 10 per cent between the 
two dentists. 

3. The method could be used in evaluating systems of classifica- 
tion or diagnosis of gingival disease so as to find (1) the one that 
gives the highest consistency, (2) the one that was most readily 
learned and most easily applied, and (3) the value of modifications 
to an already tested method by measuring the improvement gained by 
such modifications. 


While gingivitis has been used in this experiment, since it exemplified the 
roblems found in this type of diagnostic problem, it is believed that the 


wineiple of this method could be adapted to other areas, such as dermatology. 
. 
Summary 


The problem of qualitative factors in diagnosis has been discussed, with 
particular reference to gingival conditions. A method was presented, based 
upon the use of colored photographic slides and a rating scale with the ratings 
entered upon a disposable card so as to eliminate the effect of a cumulative 
rating pattern. The method allows the same aspects of gingival disease to be 
presented in a reproducible standard way after any required time lapse. This, 
in turn, eliminates any possible memory of previous ratings. Thus, the con- 
sisteney of diagnosis by a dentist or a group of dentists can be measured by 
comparison of their ratings on the same material in a sequence of tests. The 
possible value of the method in providing a means for the standardization of 
rating by epidemiological teams, as well as its use in evaluating the efficiency 
of diagnostie classification systems, was also discussed. 


The author wishes to express his thanks to Philip Garber, D.D.S., Charles W. Gold- 
farb, D.D.S., and Emilio Renzulli, D.D.S., for participating in these tests, and to Mrs. 
Margaret Rudy for processing the statistical data. 


References 


King, J. D.: Gingival Disease in Dundee, D. Record 65: 9, 1945. 

Massler, M., and Schour, I.: The P-M-A Index of Gingivitis, J. D. Res. 28: 634, December, 
1949, 

Marshall-Day, C. D.: The Epidemiology of Periodontal Disease, J. Periodont. 22: 13, 1951. 

Sandler, H. C.: Testing the Uniformity of the P-M-A Index as a Measurement of Perio- 
dontal Disease, J. D. Res. 31: 323-325, 1952. 

Ainsworth, N. J., and Young, M.: Incidences of Dental Disease in Children, Medical Re- 
search Council, Series 97, London, 1925, Her Majesty’s Stationery Office. 

Marshall-Day, C. D., and Shourie, K. L.: Hypertrophic Gingivitis in Indian Children and 
Adolescents, Indian J. M. Research 35: 261, 1947. 

Massler, M., Schour, L, and Chopra, B.: Occurrence of Gingivitis in Suburban Chicago 
in School Children, J. Periodont. 21: 146, 1950. 

Schour, IL, and Massler, M.: Gingival Disease in Post-War Italy, J. Am. Dent. A. 35: 
475, 1947. 

Schour, L, and Massler, M.: Prevalence of Gingivitis in Young Adults, J. D. Res. 27: 
733, 1948. 

Orban, B.: Histological Studies of Surface Characteristics of the Gingiva, OraL Surc., 
ORAL MED., AND ORAL PATH. 1: 827, 1948. 

Boedecker, C, F.: Subdivisions of Oral Mucosa, J. D. Educ. 9: 130, 1944. 

Thoma, K. H., and Goldman, H. M.: Classification of Histo-Pathology of Periodontal Dis- 
ease, J. Am. Dent. A. 24: 1915, 1937. 

An Appraisal of Present Scientific Information Concerning Periodontal Disease, J. Am. 
Dent. A. 44: 621-759, 1952. 





ROTATING ABRASIVES IN THE MANAGEMENT OF PERIODONTAL 
SOFT AND HARD TISSUES 


Lewis Fox, D.D.S.,* Soura Norwak, Conn. 


Introduction 


HE physiologic interrelationship of the gingivae and of crestal alveolar 

bone with tooth form and position are qualified in a large measure by local 
environmental factors. These latter agents, in turn, operate in an anatomic 
and architectural atmosphere which will determine to a great extent whether 
function will provide physiologic stimulation or tissue insult. The significance 
of the shape and location of the gingivae, as well as the architectural relation- 
ship of bone margins and bone topography to physiologic form and function, 
has been emphasized and evaluated in recent years by Goldman’ and Schluger.’ 
Their studies indicate that diagnosis and treatment should include considera- 
tion of the contours and position of the soft and hard tissues which comprise 
the gingival unit of the periodontium. In addition, the criteria for health and 
eure should include, among other things, the functional adaptability of the 
tissues to the local environment in which they will function. This presupposes 
an understanding of the anatomy and physiology of the gingivae and of the 
importance of the underlying structures on superficial form. These aspects 
of periodontology, however, are not within the scope of this article. 


Rationale 


Techniques for the management of the gingival margins (gingivoplasty) 
and bony contours (osteoplasty) have been described in papers by Goldman’ 
and Schluger.? The use of the blade scalpel and electrosurgical scalpel have 
been recommended for gingivoplasty, while bone files, surgical burs, bone 
chisels, and gouges have been used in those cases requiring alterations in the 
bone. Acceptable results have been reported with techniques utilizing the 
various armamentaria listed above. 

This is a preliminary report on the use of rotating abrasives as a plastic 
surgical instrument in the management of the soft and hard tissues in both 
gingivoplasty and osteoplasty. The initiation of this method of tissue man- 
agement was stimulated, in part, by the work of Kromayer,’ Iverson,‘ Rosen- 
berg,> Strakosch,® and Kurtin.’ More than thirty years ago, Kromayer de- 
scribed a method which consisted of freezing the skin with ethyl chloride and 


*Assistant Clinical Professor of Dentistry, Faculty of Medicine, Columbia School of 
Dental and Oral Surgery, New York, N. Y. 
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he subsequent use of abrasion as a plastic surgical technique. He accom- 
lished this on the skin through the use of various sizes of dental burs 
nounted on a motor-driven flexible cord. 

The results with specially textured rotating diamond points in the plan- 
ng, recontouring, and relocating of the gingival and osseous marginal frame- 
ork warrant the use of the rotary abrasion method in periodontal plastic 
irgieal techniques. The use of motor-driven sandpaper and wire brushes 

also has been attempted, but the coarsely textured diamond stones seem to be 
nuech more applicable and efficient. 

The tissue that is to be abraded must offer adequate frictional resistance 
to the rotating stone and must be capable of maintaining its relative position 
during the surgical procedure. This imposes a requirement of rigidity for 
tissue upon which this procedure is to be used. Thus, heavily rolled fibrotic 
marginal tissue or dense, thick interproximal tissue offers the most favorable 
sites for the abrasive approach. Concomitantly, soft, spongy, edematous tissue 
which does not have proper tonus must be made more rigid prior to this type 
of surgical procedure. Tissues that are edematous, inflamed, and flaccid are 
treated with standard periodontal techniques designed to improve the texture, 
color, and tonus of the gingiva, for it must be clearly understood that gingivo- 
plasty and osteoplasty are not therapeutic entities designed to treat the in- 
flammatory and degenerative sequelae of periodontal disease. These plastic 
procedures are designed, rather, to provide and create forms of tooth to gin- 
givae which will allow them to live in health with each other. 

In some instances there is so much bulk to the gingival tissue that its 
resiliency and elasticity, even in good health, allow it to move under moderate 
pressure and manipulation. In these instances, more rigidity can be imparted 
by injection of a local anesthetic directly into the marginal or interproximal 
areas. This must be done under pressure to impart the necessary bulk and 
rigidity to the tissue, thus preparing it for rotary abrasion. The ethyl-chloride 
spray has been found to be rather impractical for this purpose. 

Bone, on the other hand, presents no problem in rigidity. It does present 
problems of tissue management and access, Essentially, osteoplasty is utilized, 
first, to reduce those existing anatomic and morphologic deflecting contours in 
function and, second, to recontour the osseous framework of shallow infrabony 
pockets, thus providing optimum opportunity for healing and repair to a 
shallow suleus. 

Osteoplasty does not necessarily predicate a reduction of the height of the 
bony margin. In most instances, the abrasion resolves itself into a thinning, 
ramping, or saucerization endeavor. Singly or in combination, these hard 
tissue plastic procedures result in healing patterns that effect thin and knife- 
like gingival contours. The interproximal tissues are ramped with slopings 
which will both obviate existing craters and provide interdental grooves for 
physiologic deflection of food substances. Likewise, bifurcations and trifurca- 
tions are ramped and saucerized so as to provide for functional adaptation 
and adequate access to oral physiotherapy. 
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The alveolar crestal area may be approached by means of abrasive redue- 
tion of the overlying soft tissue, thus directly exposing bone substance, by re- 
traction of the tissue overlying the bone by means of flap approach with lateral 
incision, or by modified simple retraction methods. 


Techniques 


. 


The armamentarium for the abrasion technique consists of especially 
coarsely textured diamond points of various sizes and shapes used in conjune- 
tion with a warm water spray. A local anesthetic is essential. Other instru- 
ments used in the gingivectomy technique are utilized, since in gingivoplasty 
and osteoplasty there are many extensions of the surgical approach which 


Fig. 1.—Use of the diamond abrasive stone in festooning the interdental area. 


must become incorporated into the abrasion technique if successful results 
are to be obtained. The flap approach, mucobuccal fold extensions, and frenec- 
tomies are only a few of the afore-mentioned surgical techniques which may 
have to be blended with those of the gingivoplasty and osteoplasty. 

The pressure contact of the rotating instrument on tissue should be light; 
with minimum amounts of pressure, so that tearing of the soft tissue and burnish- 
ing effects on bone can be negated. Also, the use of combinations of air and water 
spray reduces the possibilities of ‘‘overheating’’ and helps keep the surgical 
field clean and clear, as well as keeping the instrument from becoming clogged. 
Diamond points should not be reused on tissue if blood has been allowed to 
coagulate and clog the grit. The shape, size, and texture of the point should 
be so selected that the end result of the surgical interference will be an 
abrasive effect and not a cut or tear. The abrasive technique is not indicated 
on alveolar mucosa. After the use of the stones, tiny shreds of tissue often 
must be removed by the use of eitler blade, scalpel, or scissors, contouring 
the soft tissue to desired form. 

It is always desirable to have bony surfaces covered by soft tissues. How- 
ever, if and when the hard tissue is exposed during the soft tissue abrasion, 
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‘here should be no concern except that the operator guard against overburn- 
hing. The bone surface may be contoured in this fashion. A water spray 
ould be directed on the operative site to prevent any overheating of the 


ssue. 


Fig. 2.—Removal and contouring of the tissue. In the middle photograph a gingivectomy 
has been performed, while in the lower photograph the contouring has been accomplished by 
the use of the diamond abrasive stone. The frenum also has been excised. Note the inter- 
lental embrasures that have been formed simulating the physiologic spillway. 


Postoperative care consists of covering the wound with the usual com- 
binations and variations of acceptable surgical packing techniques. Dressings 
are kept in place for about one week or ten days. The clinical appearance of 
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the wounds appears to be uniformly excellent. Postoperative complications 
are minimal, and when they do occur they must be critically evaluated in 
terms of the surgical technique and tissue insult. 


Summary and Conclusions 


The rotating abrasive technique in the management of the periodontal 
soft and hard tissues concerned with gingivoplasty and osteoplasty procedure 
is herewith suggested. The ease of application, the multiplicity of manipula- 
tive variability, the excellence of the healing, and the clinical end result war- 
rant this preliminary report of the rotary abrasion method of plastie surgical 
interference on those soft and hard tissues which comprise the gingival unit 


of the periodontium. 
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Anesthesiology 


LARYNGEAL SPASM 


Causes, Prevention, and Treatment 


CHARLES H. Repisu, D.D.S.,* [npranapo.is, INp. 


HE number of articles found in the dental literature on the subject of 

laryngeal spasm is extremely small. For this reason, this article is presented, 
with the intention of reviewing for dental anesthetists (by which term I refer 
to those dentists administering general anesthesia in their offices) the causes, 
prevention, and treatment of laryngeal spasm. 

Laryngeal spasm may be defined as the forceful contraction of the adductor 
museles of the vocal cords, causing complete obstruction to the natural laryngeal 
airway. 

Anatomy and Physiology (After Callander').—It is important that the 
anesthetist be thoroughly familiar with the anatomy and physiology of the 
larynx. It will provide him with a better understanding of what actually 
oceurs during laryngeal spasm. 

The larynx, which is a series of cartilages adapted for phonation, is made 
up principally of the cricoid and thyroid cartilages and is guarded at its en- 
tranee by the epiglottis. There are also three sets of paired cartilages, which 
are the arytenoids, corniculate, and cuneiform. The arytenoids govern the 
tension of the vocal cords by furnishing attachment to the intrinsic muscles 
of the larynx. 

The epiglottic cartilage, which is described as leaflike, lies dorsal to the 
root of the tongue and ventral to the opening into the larynx. It is attached 
to the thyroid cartilage just above the vocal cords and is connected to the 
base of the tongue. During respiration, the epiglottis is almost vertical, a 
position which it maintains during swallowing as well. 

The thyroid cartilage affords protection to the larynx, due to its strength 
and power of resistance. It is composed of two quadrangular lateral plates 
which unite in the midline of the neck, forming the prominent angle known 
as the Adam’s apple, the palpable and principal landmark of the larynx. 


*Formerly anesthetist at Misericordia Hospital, Philadelphia, Pennsylvania, and St. Mary’s 
Hospital, Orange, New Jersey, and resident in oral surgery at Metropolitan Hospital in New 
York City. Now instructor in oral surgery at Indiana University School of Dentistry, Indian- 


apolis, Indiana. 
1139 





1140 CHARLES H. REDISH 


The ecricoid cartilage, a modified tracheal cartilage shaped like a signet 
ring, is the palpable landmark indicating the beginning of the trachea. 

The inferior, or cavity, of the larynx is divided into three compartments 
by two paired folds of mucous membranes stretched anteroposteriorly across 
it. The superior folds are the false vocal cords and the inferior folds are the 
true vecal cords. On direct examination with the laryngoscope, the false cords 
appear as horizontal projections from the inner surface of the aryepiglottic 
folds. The true cords appear as thin, brilliant bands running anteroposteriorly. 

Closure of the larynx may occur in the following manner :* 


1. Apposition of the true vocal cords. This results in a partial 
laryngeal spasm manifested by a high-pitched tone during inspiration 
which is called ‘‘crowing.’’ 

2. Apposition of the false vocal cords (ventricular ligaments). 
This results in a limitation of expiration especially. When both the 
true and false vocal cords are in complete adduction, the patient is in 
true laryngeal spasm. 

Occurrence.—The occurrence of laryngeal spasm has been more common 
in dental anesthesia in recent years due, notably, to the increased use of 
thiopental sodium in dental offices. Barbiturates are known to be parasym- 
pathomimetic and, therefore, increase the reflex excitability of the larynx. 
In a large percentage of cases, this may cause a reaction of the cords to low- 
grade stimuli that ordinarily might not produce any untoward reaction. 

Laryngeal spasm occurs only in light anesthesia, that is, first and second 
stages, first plane of the third stage, and light second plane of the third stage. 
When anesthesia is carried well into the second plane of the third stage, the 
laryngeal reflex is abolished and less danger of laryngeal spasm exists. How- 
ever, office oral surgery procedures are usually performed in the first plane 
of the third stage and very rarely is the patient intentionally subjected to 
deeper anesthesia. It is for this reason that laryngeal spasm is a constant 
danger to the dental anesthetist. 


Causes.—Laryngeal spasm can be caused by many things. Some of the 
more common of these are: 
1. The sudden introduction of a very high concentration of an irritat- 

ing inhalation agent. 
. The presence of foreign bodies in the laryngeal area, including 
teeth, throat packs, mucus, pus, saliva, and blood. 
. Stimulation of the recurrent laryngeal nerve. 
. Relatively large doses of high concentration of thiopental sodium 
given very rapidly (500 mg. of 5 per cent solution). 
. The attempt at endotracheal intubation at too light a stage of 
anesthesia. 
Prevention.—In any discussion of the prevention of laryngeal spasm, it is 
essential that the subject of endotracheal intubation be presented. It is 
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vious that onee intubation has been accomplished, the danger of laryngeal 

asm does not exist. However, the actual attempt to perform nasotracheal or 

otracheal intubation is one that may, in itself, produce laryngeal spasm. 

tainly, a careless, haphazard technique of intubation is far more conducive 
' the onset of spasm than no intubation at all! Gillespie* quotes Moss’s lurid 
picture of learning the technique of endotracheal intubation: 


Being rather an old dog to learn new tricks, my early catheter introductions 
were along a very blood-bespattered path, slippery with mucus. . . . Ploughing 
up the pharynx with a laryngoscope in an attempt to dig out an epiglottis from 
a pool of bloody mucus is one of the least inspiring sights of modern anesthesia. 


The orotracheal technique advocated by Gillespie,* when accomplished 
arefully and skillfully, will result in a smooth, atraumatic intubation with 

. very minimum of danger of laryngeal spasm or pharyngeal trauma. This 
technique may be carried out before anesthesia is begun or in the second 
plane of the third stage of anesthesia.° The vocal cords should be fully ex- 
posed by the use of a laryngoscope. Using fine nebulization, employing an 
anesthetic solution such as cocaine (4 per cent or 10 per cent), Pontocaine 
(1 or 2 per cent), or Nupereaine (1 or 2 per cent), a mist is deposited over 
the area to be anesthetized. This area includes the epiglottis, pharynx, and 
voeal cords. Some men spray beyond the vocal cords into the uppermost 
portion of the trachea.*- After a minute or two, the reflex irritability of the 
pharynx and larynx will be diminished and an endotracheal tube can be 
passed with a minimum of interference from pharyngeal reflexes. The use of 
musele-relaxing agents, such as succinylcholine, Syncurine, or d-tubocurarine, 
when administered directly before intubation is attempted, will greatly facilitate 
the procedure. 

In oral surgery procedures performed in the office, however, endotracheal 
intubation is not done very often. This is attributable mainly to the fact that 
the depth of anesthesia and relaxation required for intubation contraindicates 
its use for the brief amount of time that is required to perform the surgery. 
Another important consideration is the desirability of having the patient 
ambulatory as soon as possible postoperatively. It is reasonable to assume 
that the act of intubation might routinely require more time than the surgical 
procedure itself. Therefore, it is essential that the dental anesthetist and oral 
surgeon constantly practice every other preventive procedure in their employ to 
avoid laryngeal spasm. 

Every effort must be made to keep the throat clean, dry, and free of 
foreign bodies. The introduction of the anesthetic agent should never be too 
rapid or in very high concentrations. The surgeon must never begin surgical 
procedures until the patient is in the proper stage of anesthesia, thus avoiding 
surgical stimulation of the larynx. The use of atropine or scopolamine, gr. 
450, one hour preoperatively will aid materially in keeping the throat dry 
and free from secretions that might produce spasm. The parasympatholytic 
action of atropine and scopolamine also significantly raises the threshold of the 
pharyngeal reflexes. 
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Clement’ states that the use of atropine prior to nitrous oxide-oxygen 
anesthesia is definitely contraindicated. It increases the basal metabolic rate, 
the cardiac and respiratory rates, and the difficulty of control of anesthesia 
(especially during induction). He feels that scopolamine is preferable because 
it produces cerebral sedation and amnesia without cardiac stimulation. In 
equal dosage, it produces twice as much drying effect and psychic sedation 
as atropine. 

Preoperative sedation with such agents as Nembutal or phenobarbital (gr. 
114 to 3) will make the patient less apprehensive and more amenable to smooth 
induction and maintenance of anesthesia, thereby decreasing the danger of 
laryngeal spasm. 

Treatment.—Once laryngeal spasm is observed, the anesthetist must work 
quickly and surely to regain an open airway to the lungs and restore respira- 
tion. Cullen® states: ‘‘The cause of the spasm must be determined and im- 
mediate steps taken to remove it or them.’’ 

The anesthetic agent, whether intravenous or inhalation, should be discon- 
tinued immediately. In general surgery, if the operation is not particularly 
stimulating to the larynx, it is not uncommon to continue the operation while 
the anesthetist attempts to break the spasm. In oral surgery done in the office, 
however, the operation is rarely a major one and it is imperative that all 
surgery be stopped immediately. The oropharynx should be thoroughly 
aspirated and carefully examined for the presence of foreign bodies. The 
tongue should be pulled forward and the mouth and throat inspected for a 
throat pack that may have slipped back, a tooth that has been inadvertently 
pushed back, and accumulations of mucus, blood, or saliva. If inspection has 
revealed nothing and aspiration has not resulted in the return of normal 
respiration, the next step is the use of positive-pressure oxygen to attempt to 
break the spasm. The anesthetic bag is flushed and refilled with oxygen. 
The anesthetic mask is placed over the nose and mouth, and oxygen is forced 
through the pharynx by hand pressure on the bag. By this time, in many 
cases, the spasm will be broken and normal respiration will begin. It is often 
very difficult, if not impossible, to determine which of these procedures was 
the main factor in the correction of the spasm. 

In a small minority of cases, the laryngeal spasm persists despite the 
efforts just described. At this time, it is necessary to pass an endotracheal 
tube between the adducted vocal cords, although this may prove to be very 
traumatic in most cases. The cords are observed with the use of a laryn- 
goscope, and the tube is literally forced between them. Burstein® feels that in 
some eases of spasm (those due to mid-duction of the true cords), although 
inspiration is hindered, expiration is possible. Therefore, he has an assistant 
apply pressure on the lateral chest walls to produce expiration, as in artificial 
respiration. As the vocal cords separate, he passes the tube. He also states 
that in cases where adduction of the cords is more complete, he applies a swab 
moistened with 10 per cent cocaine directly on the glottis to help relax the 
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spasm temporarily and facilitate intubation. Since this is a life-giving proce- 
re and, in a real sense, an heroic measure, the trauma to the cords is indeed 


nall consideration. 

An alternate procedure that may be employed in laryngeal spasm has been 
scribed by Monheim.?® He recommends the passage of a 13-gauge needle 
ectly into the trachea, thus providing a small, temporary passage to the 
es, This method is of questionable use, especially where spasm persists, 

because of the extremely limited exchange of gases possible. However, in some 
ises it may be lifesaving. 

Recently, the use of a muscle relaxant to correct laryngeal spasm has 
been advoeated. The introduction of suecinylcholine (Anectine) has been ac- 
claimed by Monheim™ to be the most satisfactory answer to the problem of 
laryngeal spasm. In the past, such agents as d-tubocurarine, Syncurine, 
laxedil, and others were the only drugs available for muscle relaxation. 
These were not especially applicable to the correction of laryngeal spasm be- 
cause of their slow onset and prolonged activity. Although they produce 
complete relaxation of the larynx and cessation of spasm, the introduction of 
prolonged apnea is a common result. The average duration of relaxation 
and concomitant respiratory depression or apnea with large doses of d-tubo- 
curarine may be twenty-five to thirty minutes, with Syncurine, fifteen to 
twenty minutes, and with Flaxedil, fifteen to twenty minutes. With the usual 
dental gas apparatus, the problem of breathing for the patient becomes a 
difficult one. 

Suecinyleholine, however, depending on the dose, produces relaxation 
within thirty seconds to one minute and rarely is its action prolonged beyond 
two to four minutes. It is used intravenously in doses of 10 to 30 mg. in a 
single injection. Its quick onset and short duration make it an excellent 
agent for both endotracheal intubation and the correction of laryngeal spasm. 
Of course, the procedures advocated previously, consisting of examination and 
aspiration of the oropharynx, must be carried out in the same manner. It is 
certainly possible that the causative factor of the spasm, if it be excessive 
mucus or a foreign body, could produce another spasm once the action of 
suecinyleholine is ended. 

According to Dripps,’* there are side effects with the use of curare-like 
substances that are considered by him to be ‘‘the price we have to pay.’’ He 
includes the following : 


A. Respiratory System 
1. Reduction of minute volume. 
2. Apnea due to blocked myoneural junction of: respiratory muscles. 
3. Difficulty in inflating the lungs due to spasm of bronchiolar 
musculature. 


B. Circulatory System 
1. Reduction in arterial blood pressure. 
a. From histamine liberation in the body. 
b. Ganglionie block. 
ce. Depressed respiration. 
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Active therapy of these side actions would include artificial ventilation 
and circulatory support with vasopressor drugs and fluids. With the use 
of succinylcholine in dental offices for the correction of laryngeal spasin 
(that is, the single intravenous injection of 10 to 30 mg.), the probability of 
circulatory collapse is remote. Therefore, ventilation of the lungs is most 
important. 

The anticurare drugs, such as physostigmine and neostigmine, are of little 
value generally in curare overdosage, and in the case of succinylcholine they 
actually potentiate the curarelike effect and must not be used. 

In those cases where intubation is impossible and succinylcholine is not 
available, a tracheostomy must be performed. This is a comparatively simple 
surgical procedure which can be done with a minimum of instruments and 
which has been accomplished with nothing but a penknife. The following pro- 
cedure is one that is recommended by Christopher’’ for use in an emergency 
and is not meant to be a description of a tracheostomy performed under 
elective conditions in an operating room. 


The patient’s head should be placed in a position well below his body. This is done 
to prevent ‘blood from running down his trachea and being aspirated. It also provides 
extension of the structures of the neck, outlining them much more clearly. The cricoid 
cartilage is drawn downward, away from the sternum, and an incision is made about 1% 
inches below the cricoid cartilage down to the trachea. Two or three tracheal rings should 
be incised. There is a tendency for the tracheal rings to collapse because of suction 
exerted by respiratory effects. A rough but useful method of maintaining the tracheal 


opening is the introduction of two bent hairpins as retractors on each side of the in- 


cision. 

The anatomical site advocated for the incision is that area where the tracheal rings 
are most easily palpated and the fewest structures and blood vessels are found. There will 
be bleeding, however, but this is a minor consideration and can easily be controlled. 

Once respiration is restored, the patient should be immediately hospitalized 


and observed for possible respiratory complications. 


Summary 


A review of the causes, prevention, and treatment of laryngeal spasm, 
as well as the anatomy and physiology of the larynx, has been presented. It is 
felt that the increased use of barbiturates for general anesthesia by dentists 
has resulted in laryngeal spasm becoming much more common during general 
anesthesia in dental offices. 

It is respectfully suggested that a review by each dental anesthetist of the 
armamentarium available in his office to deal with laryngeal spasm would not 
be remiss. An emergency tray for laryngeal spasm should be prepared and 
always kept available in the same place when not in use. It should inelude the 
following : . 

1. Laryngoscope, with at least two different-sized arms. 

2. Several endotracheal tubes of varying size. 

3. One vial of suecinylcholine. 

4. Two 2 ¢.c. Luer-Lok syringes and two intravenous needles, 20 gauge, 
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5. One 13-gauge tracheostomy needle. 
6. Sealpel and several mosquito hemostats. 
7. Rubber tube tourniquet. 


With a thorough knowledge of how and why laryngeal spasm occurs, and 
1 emergency tray at hand for treatment, the dental anesthetist can operate 
ith the assurance that he is as well prepared as possible for dealing with 
iryngeal spasm. 
I wish to express my thanks to Dr. Mario Troncelliti for his aid in the preparation 
this paper. 
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THE REBIRTH OF NITROUS OXIDE 


LronaRD M. Monuerm, D.D.S., M.S.,* anp KENNETH TEsSLER, D.D.S.,** 
PITTSBURGH, Pa. 


AVING visited many oral surgeons and spoken to many groups, it has 

become apparent to us that many oral surgeons and anesthetists are relying 

too heavily on the more potent agents, to the detriment of the patient’s welfare. 

Nitrous oxide (N.O) has many favorable qualities and, in our opinion, should be 

stressed. The more potent agents can be used to increase its effectiveness. The 

combination of N.O with a more potent agent, we are sure, would make for better 
and safer office anesthesia, which is our goal. 

This is by no means an attempt to discredit agents other than N,O; it is, 
rather, an. effort to bring to the attention of many oral surgeons and anesthetists 
the fact that N.O is still, in our opinion, the first-choice anesthetic agent for the 
ambulatory patient, especially when it is preceded by small hypnotic doses of 
barbiturates and/or supplemented with Vinethene or trichloroethylene. 

Nitrous oxide was introduced in 1844, and for many years was the only 
general anesthetic agent used in the dental office. This agent had many short- 
comings but, despite them, the oral surgeon learned to use it to its fullest 
advantage. In such usage it often was necessary to violate physiologic prin- 
ciples. Surgical techniques were geared to anesthetics of very short duration. 

Many years after N.O, with its inherent weakness as an anesthetic agent, 
had been used, other anesthetic agents (namely, Vinethene, trichloroethylene, 
and especially intravenous barbiturates) were introduced and eventually utilized 
in the office of the oral surgeon. These more potent agents were looked upon by 
many oral surgeons as an answer to all their previous wishful thinking. They 
felt that now they would be able to induce and maintain anesthesia in their 
patients more easily than ever before. However, clinical usage has taught us 
that the more potent agents, while lending advantages, carried with them certain 
disadvantages. These agents were more toxic and had effects upon physiologic 
systems that N.O could not bring about. Also, these agents alone, in concentra- 
tions sufficient to produce and maintain anesthesia, manifested other undesirable 
sequelae, such as prolonged recovery time or occasional laryngospasm with 
Pentothal sodium, increased salivation and occasional convulsions with Vinethene, 
or cardiac arrythmias with trichloroethylene. However, these undesirable 
sequelae did not occur when these drugs were used in low concentrations with 


N,O. 


*Professor of Anesthesia, University of Pittsburgh, School of Dentistry, Pittsburgh, 


Pennsylvania. 
**Graduate student, University of Pittsburgh, School of Dentistry, Pittsburgh, Pennsy!- 


vania. 
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The unfavorable criticism heaped upon N,O was due mainly to men trying 

achieve levels of anesthesia that N,O, without adequate premedication or 

plementation, was incapable of producing without a degree of hypoxia. 

‘| surgeons failed to consider the inherent lack of potency and attempted to 

mpensate at the expense of the patient’s vital oxygenation. Admittedly, N.O 

alone left much to be desired and men constantly sought an answer to their 
sthetie problems. 

It is possible to use NO in concentrations which will permit adequate 
oxygenation during anesthesia if complemented* or supplementedt with other 
anesthetie agents, such as the barbiturates, Vinethene, and trichloroethylene. 
These other agents potentiate the analgesic and anesthetic action of N.O, expand- 
ing its usefulness. This fact permits us to take advantage of the exceptional 
properties of N.O. Foremost among these is that it is an inert, inorganic gas 
and, in the absence of hypoxia, has no undesirable effects on any of the vital 
centers or enzyme systems. It is rapidly absorbed and eliminated from the 
blood stream, body tissues, and lungs. Because of its nonirritating character, 
inhalation does not produce coughing, choking, or mucous secretions. Another 
valuable feature is its nonexplosiveness. . 

At the University of Pittsburgh we feel that the answer to the shortcomings 
of the more potent agents lies in the re-establishment of N.O as the basic agent 
for the office, potentiating its lack of potency by controlled premedicationt with 
barbiturates (Pentothal, Nembutal, or Seconal) or supplementation with Vine- 
thene or trichloroethylene. In this technique the physiologic principle of 
adequate oxygenation is maintained, and the supplemental and complemental 
agents are used only in percentages sufficient to enable N.O to maintain the 
patients in a desired plane of anesthesia. 

We have formulated four basic requirements for a general anesthetic for 
ambulatory patients: (1) rapid induction, (2) easy maintenance, (3) rapid 
recovery, and (4) a high safety factor. These factors are more closely ap- 
proached with the use of N.O and supplemental and complemental agents than 
any other agent or agents that we have found as yet. The analgesic effect of 
N.O, particularly when potentiated and enhanced by the use of Pentothal sodium 
as controlled premedication or fractional supplementation, gives, to a great 
degree, the advantages of each and, in the main, eliminates their disadvantages. 

When necessary, anesthesia can be induced and maintained with N,0O, 
supplemented with trichloroethylene or Vinethene and metabolic oxygen con- 
stantly supplied. 


Conclusion 


It is our opinion that in the very recent past, since the introduction of the 
more potent agents, the advantages of N.O have not been realized and excessive 


_*Complemental = Supplying something that is lacking (Taber, C. W.: Taber’s Cyclopedic 
Medical Dictionary, F. A. Davis Company, publisher. ) 
_tSupplemental = Referring to something added to supply a need or to reinforce (Taber, 
W.: Taber’s Cyclopedic Medical Dictionary, F. A. Davis Company, publisher.) 
_ ¢Controlled premedication is the administration of an intravenous hypnotic drug to 
achieve a specific degree of cortical depression. 
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amounts of Pentothal sodium, trichloroethylene, and Vinethene have been relied 
upon to produce the anesthesia. This condition could be overcome if all men in 
office practice would reacquaint themselves with the techniques of administration 
of nitrous oxide and oxygen and use the more potent drugs to enhance the anes- 


thetic advantages of this valuable agent. 





Oral Pathology 


DERMOID CYSTS (DERMOIDS) OF THE FLOOR OF THE MOUTH 
IrvinG Meyer, B.S., D.M.D., M.Sc., SPRINGFIELD, Mass. 


Introduction 


ERMOID eysts (dermoids) of the floor of the mouth are rare; four cases 
D are reported in this article. New and Erich’? reported that of 1,495 
dermoid eysts seen at the Mayo Clinie from 1910 to 1935, only 103 (6.94 per 
cent) were in the head and neck and, of these, twenty-four were in the floor 
of the mouth. Shore* found four cases of dermoid cysts of the floor of the mouth 
in 54,000 surgical specimens. Meister,‘ in 1937, collected a total of 143 from 
the world literature, of which many of the earlier cases were not proved his- 
tologieally. Approximately fifteen dermoids of the floor of the mouth have 
been added since 1937, to increase the total number of reported cases to less 
than 160 in all.3-1¢ 

These cysts are equally distributed in both male and female. New and 
Erich’? report that 51 per cent were in males and 49 per cent in females; 
Meister’s* statistics are essentially the same—54 per cent males and 46 per 
cent females. Of the four cases reported in this paper, three were in males, 
and one in a female. 

There is great variation in reported age of occurrence of dermoids of the 
floor of the mouth; the average lies between 15 and 35 years of age. Whereas 
New and Erich’ * 1" reported a dermoid in a 72-year-old man, one of the cases 
presented in this article was present at birth. Although they may not be 
manifest until many years later, these cysts are usually regarded as congenital 
in nature,?® 

All dermoids of the floor of the mouth have basically the same clinical 
appearance; however, there is considerable variation in the microscopic pic- 
ture. Therefore, a new classification based upon the histopathologic findings 
of these eysts will be presented and discussed. 


Embryology and Development 


Historically, in 1859 Roser first described them as epidermoid tumors; 
he was supported by Virchow, Schide, and others. Hulke (1862) incorrectly 
From the Department of Oral Pathology and Oral Surgery, Tufts Dental School. 
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considered them to be atheromatous cysts of the tongue. Chiari (1891) eon- 
sidered them congenital tumors resulting from the embryonal closing off of 
epidermal cells. 

In 1878 Mikulicz'® stated that dermoids of the floor of the mouth could 
occur in three different ways, namely: (1) through midline closures of body 
cavities; (2) through closure of channels or clefts which, during fetal life, were 
covered with epithelium; and (3) through abnormal deposits of epidermis in 
deeper tissues. 

The majority of dermoids are developmental cysts derived from epi- 
thelial debris or rests enclaved during the midline closure of the bilateral 
mandibular (first) and hyoid (second) branchial arches. Some of these cysts 
may be formed by remnants of the tubereculum impar of His which, together 
with the lateral processes from the inner surface of each mandibular arch, 
form the body of the tongue and floor of the mouth. These developments 
take place during the third and fourth weeks of embryonic life.* **-*" 

It has further been suggested that some of the cells enclaved during these 
fusion processes are totipotent blastomeres and, therefore, derivatives of any 
or all of the three basic germ layers may be present in dermoids.?”** This 
was probably the thought that led Ehrich?* ** to employ the term dysontogene- 
sis, meaning ‘‘disturbance in development,’’ in referring to dermoids of the 
floor of the mouth. 

The growth of these cysts, either gradual or sudden as the case may be, 
is not clearly understood. Verneuil and Clado’* stated that sudden growth 
was due to bacterial infection, but careful bacteriologic studies have shown 
that many of these cysts contain sterile material. Most authors suggest that 
the development of these cysts occurs during the period of increased activity 
of the epithelial tissues, such as sweat glands, hair, ete., continually filling the 
lumen of the cyst. This increased growth activity coincides with the ages 
of 15 to 35 years, when most of these lesions occur. 


Classification 


Various classifications of dermoids of the floor of the mouth have been 
suggested, but none are completely satisfactory. Most are based on purely 
anatomic position of the cysts in relation to (a) the musculature and (b) the 
mandible and hyoid bone. 

Barker, in 1883, classified dermoids of the floor of the mouth on the basis 
of their location only; thus: 

(a) Median cyst (midline) 
(b) Lateral cyst 

1. Unilateral 

2. Bilateral 

The bilateral type has never been reported, but is theoretically possible 
by a division of a median cyst by a connection of the median raphe of mylo- 
hyoid muscle below with the frenum of the tongue above.* *® Willinger,‘ in 
1918, described a dermoid cyst which was divided in two by the mylohyoid, 
that is, superior and inferior daughter cysts. 
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In 1886 Marchant, studying thirty collected cases, classified them by their 
ttachments to either the mandible, as ‘‘kystes dermoid ad geniens,’’ or to 
‘oid bone, as ‘‘kystes dermoid ad hyoid.’’ This classification is not valid, in- 
smuch as most dermoids of the floor of the mouth do not attach to either 
ne.® Of the four cases presented here, one attached ‘‘ad geniens,’’ one ‘‘ad 
void,’’ and the other two were not attached to either bone. 
Debonnelle (1908), on twenty-five collected cases, related his classification 
the position of the cysts to the adjacent musculature, these cysts being be- 
ween mylohyoid muscle and oral mucous membrane.* ** 1% #425 This classi- 
fieation, which is quite useful to the surgeon, is as follows (Fig. 1) : 


(A) Median 
1. Below geniohyoid (submental position). 
2. Above geniohyoid (sublingual position). 


(B) Lateral (rare) 
These would be located on either side in the space formed by the 
medial surface of mandible laterally, the oral mucous membrane 
superiorly, the tongue musculature medially, and the mylohyoid 
inferiorly. This type might be a median cyst which has shifted 
laterally into the space thus described. 
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1.—Diagram iliustrating the two positions which dermoid cysts of floor of mouth may 


Fig. 
occupy. 


Using the terms dysontogenetic,?® ** epidermoid,* ** dermoid,’ *® * tera- 
toid, or teratoma,” ?* ?6 and the germ layer hypothesis of development of these 
cysts as suggested by various authors, including Ewing,” Boyd,”° Colp,’* ete., 
[ propose the following classification on histopathologic considerations of 
these eysts of the floor of the mouth: 

Dysontogenetic Cysts of the Floor of the Mouth 
(a) Epidermoid 
(b) Dermoid 
(ec) Teratoid 
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(a) Epidermoid cyst of floor of mouth: An epithelial-lined cavity sur- 
rounded by a capsule with no skin appendages present. 


(b) Dermoid cyst of floor of mouth: An epithelial-lined cavity with 
skin appendages of hair, hair follicles, sebaceous glands, sweat 
glands, ete., present in the underlying connective tissue. This isa 
compound eyst. 


(ec) Teratoid cyst of floor of mouth: An epithelial-lined cavity with 
the following elements present in the capsule: (1) skin append- 
ages including hair follicles, sebaceous glands, sweat glands, 
keratin, ete.; (2) connective tissue derivatives such as fibers, bone, 
muscle, blood vessels, ete.; and (3) respiratory and gastroin- 
testinal tissues. This is a complex cyst. 


Because of its long usage and presence in the literature, dermoid should 
be retained as a clinical term for all types of dysontogenetic or developmental 
cysts of the floor of the mouth. The acquired traumatic implantation cyst of 
the floor of the mouth is excluded from this proposed classification. 


Clinical Aspects and Differential Diagnosis 


Clinically, dermoids of the floor of the mouth are frequently quite strik- 
ing in their appearance. Those presenting themselves intraorally, or sub- 
lingually, may actually displace the tongue upward to the palate until diffi- 
culty in eating, speaking, and even breathing may occur; those presenting 


extraorally, or submentally, usually appear as a pendulous mass beneath the 
mandible. The cysts generally have a ‘‘doughlike’’ feel, but may feel cystic, 
depending on consistency of the contents, which may vary from a cheesy, 
sebaceous-like substance to a more liquefied material. Hair, nails, keratin, 
ete., may be present,”* depending on the type of cyst being dealt with. Some 
have frank pus present due to acute infection. These lesions vary in weight 
from one gram to several hundred grams, and may vary in size from a small 
pea-sized growth to one the size of a large grapefruit. Sinus tracts may 
develop from these cysts to open either intraorally into the floor of the mouth or 
extraorally into the skin beneath the chin. Dermoids may undergo malignant 
degeneration and may metastasize to lymph nodes.” 17 2% 26 

The differential diagnoses of dermoids of the floor of the mouth include: 
(1) ranula, (2) unilateral or bilateral blockage of Wharton’s ducts, °(3) 
thyroglossal duct cyst, (4) eystic hygroma, (5) branchial cleft cysts, (6) acute 
infection or cellulitis of the floor of the mouth, (7) infections of submaxillary 
and sublingual glands, (8) benign and malignant tumors of the floor of the 
mouth and adjacent salivary glands, and (9) normal fat mass in the sub- 
mental area. The clinical diagnosis is inconclusive. 


Treatment 


The treatment of dermoid cysts of the floor of the mouth is surgical. Aspira- 
tion may be used for temporary relief. Aspiration and sclerosing agents, as de- 
finitive therapy, are not good; these may lead to even more difficulties, including 
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acute infection and cellulitis of the surrounding area. There have been no 
reports of the use of radiation, but it can readily be assumed that this would 
not be effective. 

The surgical approach can be made either intra- or extraorally, depend- 
ing on the position of the cyst in relation to the mylohyoid and geniohyoid 
museles. Those lying between geniohyoid and oral mucous membrane (sub- 
lingual position) are best removed by an intraoral approach; those lying 
between geniohyoid and mylohyoid (submental position) are approached 
through a transverse incision through skin, fascia, platysma, and mylohyoid. 
Usually the cysts are readily shelled out by blunt dissection, with difficulty be- 
ing encountered only if there has been matting down due to previous treat- 
ment by aspiration or sclerosing solutions or episodes of infection. 


Case Reports 


Case 1.*—Feb. 4, 1954. The patient, 8S. K., was a 33-year-old white married man, 
whose chief complaint was ‘‘swelling of the throat’’ which first appeared three years 
earlier. At that time his local physician incised and drained a tender ‘‘ golf ball-sized’’ 
mass intraorally, and a large quantity of whitish, nonfoul material exuded. The mass did 


Fig. 2.—Case 1. Preoperative view showing submental mass. 


not recur, but the patient went to a clinic for further advice; nothing was found on 
examination. About ten months later, the mass gradually recurred and increased in size 
to 8 by 3 em. Upon bimanual palpation, a doughlike mass could be felt. The mass did 
not readily displace itself intraorally and appeared to be somewhat more accessible 
through a skin approach. The family history and laboratory studies were normal. 


Preoperative diagnosis: Submandibular dermoid. 
Surgeon: Dr. Fred A. Post, Springfield, Massachusetts. 
Assistant surgeon: Dr. Irving Meyer. 

Date of surgery: Feb. 6, 1954. 


*Courtesy of Dr. F. A. Post, Wesson Memorial Hospital, Springfield, Massachusetts. 
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Findings and procedure: Under general anesthesia, with nasal intubation, a transverse 
incision was made in the submental area approximately 6 cm. from the lower border of the 
symphysis of the mandible. This was carried through skin, thick subcutaneous tissue, and 
platysma. The mylohyoid muscle then presented and was cut through transversely until 
a muscle layer beneath was encountered; this latter was identified as geniohyoid. This 
layer was transversely sectioned and reflected to reveal a silvery gray cyst wall. The 


Fig. 3. 


Fig. 4. 


Fig. 3.—Case 1. Photomicrograph (low-power) of cyst wall showing stratified squamous 
epithelium, piling up of keratin into the lumen, and chronic inflammation. 


Fig. 4.—Case 1. Photomicrograph of cyst wall (high-power). 


eyst was easily freed by blunt finger dissection and extirpated in toto. The geniohyoid, 
mylohyoid, and platysma were sutured and a rubber dam drain was placed to the depths of 
the cavity. The skin was then closed with black silk. 

(In retrospect, both surgeons felt that an intraoral approach would have been better 
than the extraoral approach used.) 

The patient had an uneventful recovery and has been examined periodically with no 
evidence of recurrence of the cyst. . 


Pathology report: 


Gross description: The specimen consisted of an oval mass of tissue measur- 
ing 5 by 3 by 3 em., the surface of which was generally smooth with small col- 
lections of shaggy fibrous tissue present at various points of dissection. The 
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specimen was generally yellowish pink in color, soft in consistency, and cystic 
in nature. The mass weighed 29 grams and, upon sectioning, was filled with a 
cheeselike material. 

Microscopic description: Sections consisted of stratified squamous-cell epi- 
thelium with considerable piling of keratin into the lumen. The underlying 
connective tissue was dense and contained blood vessels, fibrous tissue, and in- 
flammatory cells. Cholesterol slits were present in the connective tissue. 

Microscopic diagnosis: Epidermoid cyst of the floor of the mouth; no evi- 
dence of malignancy. 


Case 2.*—On Sept. 2, 1951, A. C., a 22-year-old unmarried white woman, presented a 
10 cm. pendulous mass hanging beneath the mandible and apparently adherent bilaterally 
to inner surfaces of the angles of the mandible. The skin was freely movable over the 
mass, which could not be presented intraorally upon submental digital pressure. There 
was a history of swelling in this area having been incised and drained when the patient 
2 years old. The patient remained free of complaint until the age of 15, when the pres- 


Was «< 


ent mass became very evident; it gradually increased to its present size. There was 


Fig. 5.—Case 2. Lateral view showing submental mass. 


neither pain nor discomfort, but the patient was quite conscious of its unsightliness. The 
patient had been placed on a low-fat, high-protein diet by her physician in order to lose 
weight. The family history and laboratory findings were normal. 

Preoperatwe diagnosis: Dermoid cyst of the floor of the mouth. 

Surgeon: Dr, Arthur E. Gramse, Springfield, Massachusetts. 

Assistant surgeon: Dr. Irving Meyer. 

Date of surgery: Sept. 7, 1951. 

Findings and procedure: Under general anesthesia, with nasal intubation, a high 
transverse incision was made in the upper neck through skin, subcutaneous tissues, and 
platysma, and was extended back to the angles of the mandible on each side. The mylo- 
hyoid muscles were split transversely following the outlined incision. The anterior belly 
of each digastric muscle was exposed and retracted laterally. By blunt dissection, the 
top of the cystic mass was exposed; there was evidence of previous inflammation present 


*Wesson Memorial Hospital, Springfield, Massachusetts. 
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by the marked adherence of the mylohyoid muscles to the inferior aspect of the cyst, and 
geniohyoid muscles to the superior aspect of the cyst. The carotid sheaths of both sides 
were carefully freed up from the field and retracted. The cyst was then completely freed 
up from its firm adhesions to the angles of the mandible, base of the tongue, and hyoid 
bone; it was firmly adherent to and enveloped at the trachea somewhat on each side. The 
cyst was finally delivered intact through the incision without compromising any of the 
larger nerves or vessels of the neck. The geniohyoid and mylohyoid muscles, the deep 
cervical fascia, platysma, and subcutaneous tissues were approximated with catgut suture. 
The wound was drained with a strip of rubber dam, and the skin was closed by a plastic 


technique with black silk suture. 


Fig. 6.—Case 2. Photomicrograph (low-power) showing cyst wall with stratified squamous 
cell lining, keratin, and a hair follicle cut in cross section. 


The patient had an uneventful postoperative course and repeated follow-up examina- 


tions have shown no recurrence of the lesion. 


Pathology report: 

Gross description: The specimen consisted of a large cyst measuring 10 by 
5 by 5 em. and containing a granular cheesy material. The cyst wall was trans- 
lucent and measured 0.5 mm. in thickness. It presented a smooth inner surface 
and a roughened outer surface. The specimen weighed 250 grams. 

Microscopic description: Sections consisted of a strip of keratinized strati- 
fied squamous epithelium bordered by dense connective tissue containing an occa- 
sional chronic inflammatory cell. In one area, several hair follices were cut in 
transverse section. 

Microscopic diagnosis: Cyst wall with skin appendages, consistent with clini- 
cal diagnosis of dermoid cyst; no evidence of malignancy. 


Case 3.*—Aug. 14, 1953. The patient, H. R., was a 30-year-old married white man 
whose chief complaint was a swelling in the floor of the mouth which interfered with his 
speech. Inasmuch as he was a salesman, this had become a serious problem and the patient 
had been given a diet by an internist to help him lose weight in this area. 

Examination demonstrated a massive swelling in the floor of the mouth which had 
so raised the body of the tongue palatally that only about 2 cm. of the tip of the tongue 
was evident. The mass could be displaced upward into the mouth by extraoral digital 


*Wesson Memorial Hospital, Springfield, Massachusetts. 
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ressure in the submental area. The carunculae of Wharton’s ducts could scarcely be 
etermined. General physical examination and laboratory studies were normal; the family 


story was noncontributory. 

Preoperative diagnosis: Dermoid cyst of the floor of the mouth. 

Surgeon: Dr. Irving Meyer. 

Assistant surgeon: Dr. Lawrence Van Selden, Springfield, Massachusetts. 

Date of surgery: Aug. 28, 1953. 

Findings and procedure: Under general anesthesia, with nasal intubation, a traction 
ture was placed through the body of the anterior third of the tongue. A midline vertical 
cision was started at the tip of the tongue on the ventrum and carried downward through 


Fig. 7.—Case 3. Photograph showing submental mass. 


Fig. 8.—Case 3. Intraoral photograph showing mass displacing the tongue to the palate. 


the mucous membrane overlying the mass for a distance of 4 em. The incision was then 
extended between the carunculae of Wharton’s ducts to the lingual plate of the alveolus 
of the mandible. Using blunt dissection, the oral mucous membrane was freed up bilat- 
erally to expose a shiny, silver-white mass beneath. The ducts of Wharton were identified 
and retracted from the field. The dissection was carried deep around the entire mass, 
which was approximately the size of a grapefruit. After considerable blunt finger and 
hemostat dissection, the mass was completely freed from the surrounding musculature and 
fascia, and was found to be attached by a pedicle to the genial tubercles of the lingual 





Fig. 9.—Case 3. 


weighing 325 Gm. 


Fig. 10.—Case 3. 
cholesterol-like material. 


Fig. 11.—Case 3. 
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Fig. 9. 





Fig. 10. 


Photograph of surgical specimen measuring 8 by 6 by 5 cm. and 


Surgical specimen cut open to show contents consisting of a cheesy, 


Photomicrograph (medium-power) showing a lining of stratified squamous 
epithelium, hair follicle, and sebaceous glands. 
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ispect of the symphysis of the mandible. The pedicle was clamped between two clamps, 
it, and tied. Because of its great size, the mass was delivered with some difficulty from 
ie mouth without rupture. The geniohyoid muscles lying above much stretched mylohyoid 
useles were readily identified at the base of the large residual space. The lingual nerves 
nd vessels, as well as genioglossal musculature, were also identified. The lateral walls of 
e space were brought together with catgut and the oral mucous membrane was closed 


th black silk suture. 
The patient did well postoperatively and has had no recurrence of the lesion. 


Pathology report: 


Gross description: The specimen consisted of a large cystic structure measur- 
ing 8 by 6 by 5 cm. On cut section, the lumen was filled with a cheesy white mate- 
rial; the inner lining was smooth and glistening throughout. The mass weighed 
325 grams. It was covered with fine blood vessels on its outer surface. 

Microscopic description: Sections showed an elongated strip of tissue con- 
sisting of dense fibrous connective tissue covered with stratified squamous epi- 
thelium. The epithelium was composed of the different layers from stratum 
germinativum to stratum corneum. There was a notable hyperkeratosis but 
the stratum spinosum was thin. Hair follicles, some plugged with keratin, were 
in evidence; sebaceous glands were present in the connective tissue. 

Microscopic diagnosis: Cyst wall with skin appendages, consistent with the 
clinical diagnosis of dermoid cyst. There was no evidence of malignancy. 


Case 4.*—April 12, 1950. The patient, F. E., was a 2-day-old male Negro infant who, 
aceording to the obstetrical service, was born with ‘‘two tongues.’’ The inferior ‘‘tongue’’ 
was, on examination, a sublingual, doughlike mass measuring 2 cm. in circumference, which 
was causing some respiratory embarrassment. The mass was aspirated and 2 c.c. of milky 
white fluid was obtained. The patient was taken home by the parents against advice. 


Tongue. 


Fig. 12.—Case 4. Clinical photograph showing mass displacing tongue upward. 


The mass recurred and was again aspirated in March, 1950. Bacteriologic studies of both 
aspirations were essentially negative. In April, 1950, the mass recurred and the mother 
brought the infant in for surgical removal of the growth. 

Clinical examination demonstrated a midline swelling beneath the tongue at the base 
of the lingual frenum. It measured about 2 by 1 em. on its oral surface and caused a 
marked upward displacement of the tongue. General physical examination and labora- 
tory studies were normal; the family history was noncontributory. 

Preoperative diagnosis: Dermoid cyst in sublingual space. 

Surgeon: Dr. Irving Meyer. 


: *Department of Dentistry, Philadelphia General Hospital, Philadelphia, Pennsylvania, 
Fred Lucchesi, Chief. 
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Assistant surgeons: Drs, Thomas Meloy and Milton Ivker, Philadelphia, Pennsylvania. 


Date of surgery: April 14, 1950. 

Findings and procedure: Under general anesthesia, with nasal intubation, a retrac- 
tion suture was placed through the anterior portion of the tongue. A midline incision was 
started on the ventrum of tongue 1 cm. from the top and carried downward over the pro- 
trusion of the cyst between the bilateral carunculae of Wharton’s ducts. The incision was 


Fig. 13.—Case 4. Surgical specimen measuring 3 by 2 by 2 cm. 


Fig. 14.—Case 4. A very low-power view of the cyst wall showing muscle bundles in 
longi and cross section, lining of the lumen with epithelium, and a connective tissue capsule 
surrounding the entire cyst. ‘ 


spread with blunt dissection and carried downward until the body of the cystlike mass was 
clearly exposed. There was a distinct fascial separation between the mass and the sur- 
rounding musculature and it was delivered intact. The geniohyoid and mylohyoid muscles 
at the base of the remaining space were identified. The space and oral mucous membrane 
were closed with catgut sutures. 

The patient made an uneventful recovery and there has been no recurrence of the 
lesion. 
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Pathology report: 

Gross description: The specimen consisted of a mass measuring 2 by 1 by 
1 em., encapsulated by a brown fibrous tissue and weighing 3 grams. Upon sec- 
tioning the specimen, the cut surface was white and glistening. There was a cen- 
tral lumen, and many small white appendages were present very slightly raised 
from the surface. The content of the lumen was a cheesy white material. 


Fig. 15. 


Fig. 16. 


_ Fig. 15.—Case 4. Photomicrograph (medium-power) showing stratified squamous epi- 
thelium, hair follicles, sebaceous glands, and ke: utin in the lumen. 

Fig. 16.—Case 4. Photomicrograph (medium-power) showing the cyst wall with a 
pseudostratified columnar epithelial lining, sudoriferous glands, an arteriole, fat tissue, and 
fibrous connective tissue. 
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Microscopic description: Sections of the specimen showed an elongated, 
large lumen lined with a scalloped border of a stratified squamous epithelium. 
The epithelium varied in thickness from ten to three or four cells, and was seen 
to vary in regions—areas of keratin formation, pronounced granulosum cells, 
and cuboidal basal cells which are contrasted by lack of keratinization. 


Fig. 17. 


Fig. 18. 
Fig. 17.—Case 4. Photomicrograph (medium-power) showing lining of stratified squa- 
mous epithelium, hair follicle in cross section, sebaceous glands, and keratin shedding into 


lumen. 
Fig. 18.—Case 4. Photomicrograph (high-power) of cyst wall demonstrating the lining 
of ciliated pseudostratified columnar epithelium (nasal type), skeletal muscle, and vascular 


channels. 


Portions of the lining were composed of pseudostratified, columnar, ciliated 
epithelium typical of respiratory (nasal) epithelium. 

The epithelium was not clearly delineated, in its entirety, from the under- 
lying connective tissue by a basement membrane. The connective tissue varied 
in its cellularity and vascularity, and contained areas of smooth muscle fibers. 
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In the deeper tissues were large areas of fat cells, striated muscle (in thick 
bundles and isolated small groups of fibers), connective tissue, and epithelial 
structures. Deep to the primary lumen and separated from each other were seen 
two smaller spaces lined with a keratinized stratified squamous epithelium from 
which extended many hair shafts, in all stages of maturation, and large masses 
of sebaceous glands, sudoriferous glands, mucous glands, and sheets of arrec- 
tores pilorum muscle were scattered throughout the connective stroma. 

Microscopic diagnosis: Dysontogenetic cyst (dermoid cyst) of the floor of 
the mouth. No evidence of malignancy was present. 


Comment 


The four eases of cysts of the floor of the mouth presented lend themselves 
to the classification suggested in this article: 
Dysontogenetic Cysts of the Floor of the Mouth 
(a) Epidermoid—Case 1. 
(b) Dermoid—Cases 2 and 3. 
(ec) Teratoid—Case 4. 

Case 1 is that of a simple stratified squamous epithelial-lined cyst sur- 
rounded by a connective tissue capsule; this is the epidermoid cyst with its 
lumen filled with a caseous material composed.in part of cholesterol. 

Cases 2 and 3 are those of stratified squamous epithelial-lined cysts with 
skin appendages, including hair follicles, sebaceous glands, and sweat glands 
present in the connective tissue capsule. These are the classic dermoid cysts 
of the floor of the mouth. 

Case 4 is that of a teratoid cyst because of the complexity of its con- 
stituent tissues. The following elements are present: (1) epithelial tissues 
consisting of stratified squamous epithelium and skin appendages, including 
hair follicles and sebaceous and sudoriferous glands; (2) connective tissues, 
including the usual vascular and fibrous elements present, striated muscle in 
both thick bundles and isolated fibers, and large distinct areas of fat tissue; 
and (3) pseudostratified, columnar, ciliated epithelium of respiratory origin. 


Summary 


Dermoid eysts of the floor of the mouth are discussed as to their embryol- 
ogy, development, and classification. A classification of these cysts, based 
on histopathologie findings, is presented in this article and it is suggested 
that the word dermoid be retained as a clinical term for all these develop- 
mental cysts of the floor of the mouth. 

Four eases of dermoid cysts of the floor of the mouth are presented; 
these were successfully managed surgically without recurrence. A preopera- 
tive evaluation of the location of the cyst in relation to the mylohyoid and 
geniohyoid muscles, that is, sublingual or submental position, is important in 
determining whether to approach the cyst through an intraoral or an extra- 
oral incision. 

The clinical diagnosis is inconclusive and the final diagnosis must be 
proved by histologic examination. 
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CORRELATION BETWEEN GROSS APPEARANCE AND 
HISTOPATHOLOGY OF THE TONGUE 


Gnorce Stern, M.D., D.M.D.,* anp Hyman Goup, M.D., New York, N. Y. 


T HAS long been known that the mucous membranes of the oral cavity, espe- 

cially of the tongue, of animals or man show abnormalities early in the course 
of nutritional deficiencies. This may be one of the reasons for the widespread 
use of the tongue examination as a diagnostic aid in internal diseases. The 
rate of desquamation and regeneration of the lingual epithelium is probably 
greater than that of other epithelial surfaces, possibly because of the tongue’s 
function in speech and mastication. Henry, Mayer, Weinmann, and Schour'* 
have shown that the buccal epithelium of the rabbit regenerates completely in 
approximately 208 hours. A quick regeneration may also be assumed for the 
epithelium of the tongue. Deficiencies of nutritional factors, essential for 
epithelial regeneration, may therefore be expected to manifest themselves on 
the tongue in their earlier stages. 

Experiments on animals have shown that hyperkeratosis and ulcers of 
the tongue ean be induced by pantothenic acid-deficient diets,? and atrophy 
of the tongue’s epithelium by diets deficient in protein.* In man the factors 
involved are more complex; however, a more complete knowledge of these 
factors would aid in the evaluation of the nutritional state of the organism as 
a whole. 

The literature on nutritional changes in the tongue furnishes very little 
data on the correlation between the clinical observations and the histologic 
findings. Therefore, as a first step in evaluating the effects of nutritional 
deficiency states on the tongue, it was felt necessary to compare gross observa- 
tions with histologic appearance. 


Materials and Methods 


This study was conducted on cancer patients who were hospitalized for a 
prolonged period of time, permitting continuous follow-up examinations and 
correlation of clinical and laboratory data on the nutritional state with findings 
in the oral cavity. Some of these patients were observed on the metabolic 
research ward at Montefiore Hospital, where dietary intake was determined 
and metabolic balances of nitrogen, phosphorus, sodium, potassium, and eal- 
cium were measured. 
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The tongue was observed with a magnifying glass, and Kodachrome pic- 
tures were taken at regular intervals; biopsies and, whenever possible, post- 
mortem examinations of the tongue were performed. 

Biopsies were performed with block anesthesia, thereby avoiding injections 
near the area to be biopsied. The procedure caused only minimal discomfort 
to the patient and usually the site of the biopsy could hardly be detected after 
one week. The specimens were fixed in 10 per cent Formalin; paraffin sections 
were made, stained with hematoxylin-eosin and trichrome. 


_ Fig. 1.—Patient S. L. A, Coated tongue. B, Biopsy of tongue shown in A. Sagittal 
section of the coated area. The filiform papillae are elongated and embedded ina thick layer 
of fungi, bacteria, desquamated cells and food particles. (Magnification, x15; reduced \%.) 


Since the appearance of the tongue varies considerably, even in areas which 
are not too far apart, Kodachrome photographs were taken immediately after 
each biopsy; this insured the proper coordination between gross and histologic 
examinations. 





GROSS APPEARANCE AND HISTOPATHOLOGY OF TONGUE 


Observations 


Six representative cases of tongue pathology will be presented. 

The dorsum of the normal tongue has a velvetlike appearance and silver 
eray color due to the presence of hornified filiform papillae which are densely 
distributed from the tip of the tongue to the V-shaped region of the cireum- 
vallate papillae. There are individual differences of the area covered by the 
filiform papillae. They extend, in some patients, over the tip and lateral margins 
of the tongue; in others, however, they are almost completely absent in these re- 
vions. These papillae are so densely arranged that the base of the mucous mem- 
brane from which they project frequently cannot be seen. The fungiform 
papillae are sparsely distributed over the dorsum and become more numerous 
toward the tip of the tongue; frequently they can hardly be noticed. The cir- 
cumvallate papillae are of moderate size and project very little, or not at all, 
over the surface of the tongue. 

Coating.—S. L. (M. H. 49768), a 55-year-old woman, had metastatic carcinoma of 
the breast and rheumatic heart disease. A weight loss of 25 pounds had been sustained 
in the year preceding admission. At the time of admission, her general nutritional condition 
was poor, emaciation being noted. The patient was placed on a high-calorie, low salt 
diet with supplementary multiple vitamin capsules, but her actual food intake was poor. 
At the time of the biopsy her nutritional condition had not improved. 

When the biopsy was taken (Fig. 1, 4) the tongue showed the filiform papillae to 
be of normal length, distribution, and hornification at the tip of the tongue; they were 
elongated, coating was present in the central area of the middle third of the tongue. The 
fungiform papillae were clearly visible and slightly red at the tip of the tongue. The 
circumvallate papillae appeared large. The other mucous membranes of the oral cavity 
were normal, The biopsy was taken from the middle third of the tongue to the left of the 
midline in an area with heavy coating. 

Histology (Fig. 1, B): The reticular layer of the lamina propria presented coarse 
collagen fibers and moderate vascularization. There was no increased cellularity. The 
dermal papillae were well developed; most of the rete pegs were wide. The stratum granu- 
losum contained a moderate number of coarse keratohyaline granules. Parakeratosis was 
noted in some places and normal keratinization in others. The filiform papillae were 
elongated and embedded in a thick layer of fungi, bacteria, desquamated cells, and food 


particles, 


Shortened Filiform Papillae and Fusion.—M. G. (M. H. 51650), a 77-year-old man, had 
carcinoma of the cecum with metastases. On admission, the patient was markedly emaciated, 
having sustained a 30-pound weight loss in the preceding three months. 

Gross examination of the tongue (Fig. 2, 4) showed filiform papillae of almost normal 
length but thinner than normal on the posterior two-thirds; toward the anterior third 
shortening and fusion* of papillae, as well as increased redness and slight fissuring, were 
evident. The fungiform papillae were neither prominent nor red. The circumvallate papillae 
were enlarged. 

A biopsy was taken between the anterior and middle thirds of the tongue to the right 
of the midline, including areas where the filiform papillae were of almost normal length as 
well as areas where the papillae were shortened and suggested fusion. 

Histology (Fig. 2, B): The lamina propria was thin with considerable vascularization, 
but with only moderately increased vascularization of the dermal papillae. The rete pegs 
were mostly narrow, frequently pointed, and many of them were split into thin processes. 


*The term fusion is used‘ for a condition in which the site of the individual filiform 
papillae is recognized, but no filiform papillae project individually above the tongue surface; 
islands, of “fused” papillae develop which are surrounded by shallow grooves. 





C. 


Fig. 2.—Patient M. G. A, Thin filiform papillae of almost normal ~y in posterior 
two-thirds of tongue, fusion in anterior third. B, Biopsy of tongue shown in A. Sagittal sec- 
tion between the anterior and middle thirds of the tongue including areas of thinned filiform 
papillae of almost normal length toward the base of the tongue (left in the photomicrograph) 
and area of fusion toward the tip of the tongue (right in the photomicrograph). (Magnifica- 
tion, X15; reduced %.) C, Higher-power view of B; left (posterior) part of the photomicrograph 
with thin filiform papillae of almost normal length embedded in a coating of fungi and bac- 
teria. (Magnification, X85; reduced %.) D, Higher-power view of fl right (anterior) part of 
the photomicrograph presenting loss of papillae and “fusion.” specimen of tongue 
two months after biopsy. Increased smoothness and mn lt F . F Gekahiotons appearance. 
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\ moderate number of lymphocytes and polymorphonuclear leukocytes were seen within the 
epithelial layer. In the posterior part of the specimen (left side of Fig. 2, B) upon higher 
nagnification (Fig. 2, C) one can see that the filiform papillae were numerous, some of them 
vere very thin, and all were embedded in a slight coating of fungi and bacteria. The 
tratum granulosum contained a considerable number of keratohyaline granules. Keratiniza- 
on was normal in some areas and parakeratotic in others. The layers of keratin showed 
tendeney to separate. In the anterior part of the biopsy specimen in the area of fusion 
right side of Fig. 2, B) the filiform papillae were missing. There were only a few scattered 
eratohyaline granules. The stratum granulosum was covered by a layer of nucleated cells 
vo to three cells wide, which could not be definitely described as keratinized. This is 


lustrated in Fig. 2, D. 


BE. 


Fig. 2, D and #.—(For legend, see opposite page.) 


‘The patient gradually grew weaker and died two months after the specimen just 
described was obtained. On post-mortem examination (Fig. 2, Z), no filiform papillae were 
present. Their former sites were still marked by small projections, groups of which were 
separated by shallow grooves. Due to the absence of filiform papillae, separated islands 
appear smooth and represent early ‘‘cobblestone’’ appearance. 


; Dry, Red Tongue With Shortened Papillae and Fusion—D. F. (M. H. 48090), a 
40-year-old man, suffered from lymphosarcoma. At the time of admission to the hospital 
the patient was poorly nourished and moderately anemic. A 20-pound weight loss had 
oceurred over the preceding one and one-half years. The tongue, eight weeks before biopsy 





Fig. 3.—Patient D. P. Tongue eight weeks before biopsy, fairly well hornified with rather 
short filiform papillae reduced in number. 


Tongue eight weeks after Fig. 3; at the time 
of biopsy the tongue was dry and red, with shortened papillae and “fusion.” B, Biopsy speci- 
men of tongue in A, showing thin lamina propria with numerous dilated capillaries; rudimen- 
tary filiform papillae; rete pegs mostly thin; no stratum granulosum; no normal hornification. 


Fig. 4.—A, Same patient as in Fig. 3. 


(Magnification, X15; reduced 4%.) OC, Higher-power view of B. Numerous dilated capillaries 
visible in the dermal papillae. Corresponding to the tips of the dermal papillae were small 
caps of five to ten layers of flat nucleated cells. (Magnification, x130; reduced 4%.) D, Au- 
topsy specimen of tongue of patient D. P. (Fig. 3). Section through the serous glands (von 
Ebner’s glands) at the base of the tongue. Atrophy. (Magnification, x400; reduced %.) 





GROSS APPEARANCE AND HISTOPATHOLOGY OF TONGUE 1171 


Fig. 3), appeared fairly well hornified, with rather short filiform papillae somewhat reduced 


number. Grooves extended from the midline to the margin, resembling in design the veins 
a leaf. No perléche was present. The patient was given a high-calorie diet and the 
\d intake was fair at first and his weight remained stable. Supplementary liver extract 
d multiple vitamins were also administered. Despite all this, perléche developed five 
eks later and the tongue showed progressive changes until it was dry and red with 
rtened, blunted papillae and “fusion” at the time of the biopsy (Fig. 4, 4). A biopsy 
is taken from the anterior third of the tongue to the right of the midline. 


Cc. 


Fig. 4, C and D.—(For legend, see opposite page.) 


Histology (Fig. 4, B): The lamina propria was thin. The collagen fibers were of 
medium thickness; the capillaries were increased in number and considerably dilated. The 
rete pegs were mostly narrow and split up into small, pointed projections. The basal cells 
were in regular arrangement with a moderate number of mitotic figures. The prickle cells 
appeared normal in shape and number of layers. There was no stratum granulosum and 
no normal hornification. Filiform papillae were rudimentary. Corresponding to the tips 
of the dermal papillae were small caps of five to ten layers of flat, nucleated cells, as seen 
on higher magnification in Fig. 4, C. 
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The patient failed rapidly thereafter and died less than one month after the biopsy, 
A post-mortem specimen of the tongue presented no essential changes from the biopsy. 
However, the serous (von Ebner’s) glands showed marked atrophic changes (Fig. 4, D). 


Effects of Therapy.—J. 8S. (M. H. 49257), a 72-year-old man, had carcinoma of the 
lung with metastases. On admission, four months before biopsy, the general condition of 
the patient was poor. At the time of the first biopsy (Fig. 5, A), the tongue was smooth 
and reddened on the anterior and middle thirds without prominent fungiform papillae. In 


Fig. 5.—Patient J. S. A, Tongue at the time of biopsy; smooth and reddened in the 
anterior third; posteriorly there were some filiform papillae and coating. B, Biopsy specimen 
of tongue shown in A. Numerous capillaries in the lamina propria; many rete pegs were 
broken up; no normal keratinization was present; there were no filiform papillae in the an- 
_ p* and only few and short papillae in the posterior part. (Magnification, X15; re- 

uce Be 


the posterior third of the tongue a few short filiform papillae and some coating were noted. 
A biopsy was taken from the middle third to the right of the midline, including part of the 
atrophic area and part of the coated area of the tongue. 

Histology (Fig. 5, B): In the lamina propria were numerous dilated capillaries and 
precapillaries, but no cellular infiltration was noted. Some of the rete pegs were solid and 
wide; others were broken up with branches and projections into the dermal papillae. on- 
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quently, the dermal papillae had varying shapes and widths. The basal cells were in 
rular arrangement with moderately numerous mitoses. The thickness of the prickle-cell 
er over the tips of the dermal papillae was six to fifteen cells. There were only a few 
attered keratohyaline granules. There were no filiform papillae in the anterior part of 

biopsy specimen and only a few short papillae in the posterior part. In the posterior 
where keratinization was present, it was parakeratotic. In the area where short 


Uy 


form papillae were present they were embedded in a coating of bacteria and fungi. 


: Fig. 6.—A, Appearance of tongue of patient J. S. (Fig. 5) six weeks later, after exten- 
Sive vitamin and iron sulfate therapy. The color had changed toward normal color and 
numerous filiform papillae had reappeared. B, Biopsy of tongue shown in A, revealing less 
hyperemia in lamina propria, numerous filiform papillae, increase in keratohyaline granules; 
keratinization still parakeratotic. (Magnification, x15, reduced \%.) 


Following the biopsy, iron sulfate by mouth and crude liver extract by injection were 
given, in addition to multiple vitamins. Although the patient’s general nutritional condition 
remained stationary, there was a marked improvement in the tongue’s appearance (Fig. 
6, 4). Hornification appeared on the previously smooth and red part of the tongue and 
short filiform papillae had developed. In addition the redness decreased. A second biopsy 
was taken one and one-half months after the first, from approximately the same area. 
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Fig. 7.—Patient B. S. A, Cobblestone appearance. B, Biopsy taken from the anterior 
part of the tongue to the right of the midline. Loss of filiform /papillae; the rete pegs were 
mostly split into narrow projections into the dermal papillae. Where more solid, rete pegs 
remained, grooves on the surface were present which, by their design, caused the cobblestone 
appearance. C, Photomicrograph of another case of cobblestone appearance. 
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The histologic appearance paralleled the clinical improvement (Fig. 6, B). There 
re fewer and less dilated blood vessels in the lamina propria; the number of filiform 
pillae was increased. Keratinization was still mostly parakeratotic with a moderate 
rease of keratohyaline granules. A coating of bacteria and fungi covered the elongated 
‘orm papillae. Fewer rete pegs appeared broken up. 


Cobblestone Appearance of the Tongue.—B. S. (M. H. 51825), a 70-year-old man, 
carcinoma of the bladder. On admission, the nutritional condition of the patient 
s considered to be fairly good despite a 20-pound weight loss which had occurred over 


preceding two years. 


Fig. 8.—Patient J. R. A, Atrophic tongue with some coating. B, Biopsy of tongue show- 
ing complete loss of filiform papillae on margins and tip of tongue and considerable reduction 
of dermal papillae. Coating with some filiform papillae in middle of tongue. Moderate vas- 
sodunell 3 of lamina propria; no keratinization in the smooth area. (Magnification, x15; 
reduced Ly 


Five months after admission (Fig. 7, A), the tongue was beefy red, the filiform 
papillae were missing in the middle part, and the marginal areas showed very short filiform 
papillae with poor hornification and a tendency toward fusion. The tongue in general 
presented a ‘‘cobblestone’’ design and was dry, The fungiform papillae were visible, but 
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not prominent. The circumvallate papillae were large. There was a slight suggestion of 
perléche. A biopsy was taken at this time from the anterior third of the tongue to the 
right of the midline. 

Histology (Fig. 7, B): The collagen fibers of the lamina propria were coarse and 
well developed, being thinner in the dermal papillae. The cellularity was increased in the 
lamina propria close to the epithelium and consisted mostly of round cells and few poly- 
morphonuclear cells. The rete pegs were mostly split up into narrow projections into the 
dermal papillae. Where more solid rete pegs remained, grooves on the surface were present 
which, by their design, caused the cobblestone appearance noted clinically. The basal cells 
were normal in arrangement, with a moderate number of mitoses. Where there was round- 
cell infiltration below the epithelium, there was also round-cell infiltration of the epithelium 
extending toward the surface. There was no coherent granular layer. Keratohyaline 
granules were missing except for a few areas where a small number of very fine granules 
were seen. There were numerous capillaries in the lamina propria, some of which were 
moderately dilated. No normal hornification was present; flat, nucleated cells with a 
tendency to separate into layers covered the surface. Due to the absence of filiform 
papillae, the dermal papillae reached very close to the epithelial surface, sometimes covered 
by a layer of only three or four cells. Fig. 7, C, from another case of cobblestone formation, 
illustrates also the findings just described. 


Atrophic Tongue.—J. R. (M. H. 50370), a 69-year-old man, had carcinoma of the 
stomach. On admission the patient appeared cachetic. Food intake was poor and had to 
be supplemented by parenteral fluids and vitamins. Despite this, he continued to lose 
weight rapidly and died one month after admission. 

At the time of biopsy, two weeks before death, his tongue was in an advanced stage 
of atrophy, especially at the margin and tip (Fig. 8, 4). No filiform papillae were visible. 
The sites of the atrophic filiform papillae could not be distinguished. Coating was present in 
the central part of the tongue. The color of the tongue was almost normal. The biopsy 
was taken from the middle third to the left of the midline to include part of the coated 
area and part of the smooth area. 

Histology (Fig. 8, B): The lamina propria was thin, showing moderate vasculariza- 
tion. The collagen fibers were fine. There were no well-developed dermal papillae or rete 
pegs under the smooth part of the tongue, while there were short and thin rete pegs with 
some short filiform papillae in the coated area. There were only a few scattered keratohyaline 
granules in the smooth part. They were increased in number where filiform papillae were 
present. The lamina propria was fairly uniformly covered by a ten- to twenty-cell layer of 
epithelium. There was no keratinization in the smooth area and there was only a thin layer 
of keratin at the sites of the very few filiform papillae. 


Discussion 
The material described in the preceding section correlates the clinically 
observable changes of the tongue with their histologic appearance. 


Changes in Hornification (Figs. 1B, 2A, 2C, 4C, 7B, and 8B).—The normal 
tongue surface appears silvery gray; the stratum granulosum is well developed; 
the cells contain coarse keratohyaline granules and are covered by a thick keratin 
layer. The silvery gray appearance may be caused, in part, by the reflection of 
light by these coarse granules. Furthermore, the keratin layers, especially in 
hyperkeratosis, have a tendency to separate, creating spaces between these layers 
and thereby causing differences in light reflection. This may also contribute to 
the silvery gray surface appearance. Where poor hornification was observed 
grossly, as judged by the loss of the silvery gray surface appearance, the keratin 
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er was reduced in thickness or was absent, and keratohyaline granules were 
ver in number and smaller in size. In the absence of these granules, the 
od in the dermis causes a pinkish or reddish color, especially when the 
pillaries are increased in number and are dilated. The reduction of horni- 
ition usually coincides with a shortening of the filiform papillae and the 
pearance of parakeratosis. 


Shortening and Fusion of Filiform Papillae (Figs. 2B and 4B).— 
he filiform papillae are shortened and, on gross examination, appear to be 
lunt. The hornifieation is decreased. At a later stage the filiform papillae 
e represented only by a flat cap of five to ten layers of nucleated cells 
ove the tip of the dermal papillae, frequently showing parakeratosis. The 
secondary dermal papillae increase in size and extend closer to the surface. 
In this stage the site of the filiform papillae can still be clearly distinguished 
on gross examination; no hornified papillae actually project above the surface 
and the impression is one of fusion of blunted filiform papillae. The word 
fusion, which is used in the literature to describe this condition, may thus be 
misleading, as it would suggest the presence of filiform papillae of normal 
length ‘‘fused’’ together. 


Cobblestone Appearance (Figs. 7A, 7B, and 7C).—In some cases where 
cross observation reveals no filiform papillae, the tongue shows fairly deep, regu- 
lar grooves resembling cobblestones. Histologically, the depths of these grooves 


correspond to solid epithelial pegs; in the area between two such grooves the rete 
pegs are reduced in size and width by numerous secondary dermal papillae reach- 
ing close to the surface. No filiform papillae are visible and the entire area 
hetween adjacent grooves bulges upward. 


Atrophy (Figs. 8A and 8B).—In completely smooth tongues, no papillary 
design can be distinguished on gross observation. Histologically, the basal-cell 
layer is arranged in a fairly uniform, wavy line without rete pegs. The 
epithelial surface is smooth, with little or no keratinization. The original sites 
of the filiform papillae are not distinguishable. 

Shortening of filiform papillae, fusion, cobblestone appearance, and smooth 
tongue are progressive stages of atrophy. The first stage is the shortening 
of the filiform papillae which, however, still project over the surface of the 
tongue. In the seeond stage these papillae are still shorter and do not project 
over the surface, although their sites are still recognizable. Several of these 
atrophie papillae are grouped in islands separated by shallow grooves. There- 
fore, the often-used term fusion could be replaced by the term second stage of 
atrophy. If the grooves separating the islands of atrophic papillae are deeper, 
the cobblestone tongue develops. In the third, most advanced, stage of atrophy 
the former sites of filiform papillae are no longer visible and a smooth layer 
of the epithelium covers the tongue musculature, and the tongue shows none 
of the characteristies of its ‘‘specialized’’ epithelium. 
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Coating (Figs. 1A and 1B).—The filiform papillae frequently appear em- 
bedded in a coating consisting of bacteria, fungi, food particles, and desquamated 
keratin and epithelial cells. The filiform papillae are elongated; this elonga- 
tion may be due to a failure of the filiform papillae to be sloughed off in the 
process of normal mastication. Bacteria and fungi may seed between these 
elongated papillae and contribute to the coating. On the other hand, conditions 
in the oral cavity may be favorable for excessive growth of microorganisms 
which embed the filiform papillae, thus preventing their desquamation. 


Redness.—Several factors contribute to the abnormal redness of the 
tongue. Excessive vascularity in the lamina propria seems to be a major factor 
producing redness (Fig. 4, B). Changes in hornification or the absence of 
keratohyaline granules can be responsible for a more reddish color of the 
mucous membrane. When atrophy of the filiform papillae is present, secondary 
dermal papillae may reach at some points close to the surface being covered 
by a two- to three-cell layer of epithelium only. This may contribute to the 
red color of the tongue (Figs. 5, B and 7, C). Atrophy of the epithelium alone 
will not cause redness if there is no increased vascularity and if a sufficient 
number of epithelial cells cover the lamina propria (Fig. 8, B). 


Dryness.—Drying of the tongue has been related to various causes, such 
as dehydration and desiccation (sleeping with mouth open). However, there 
are experimental and clinical indications that in some cases the salivary 
glands, especially the serous glands of the tongue, show degeneration or atrophic 
changes. The histologic section shown in Fig. 4, D, illustrates such atrophy 
of the serous glands in the posterior part of the tongue (von Ebner’s gland). 


Summary 


Some of the gross and histologic changes of the tongue associated with 
impaired nutritional states occurring in late stages of cancer have been 
described. A correlation between gross and histologic findings has been at- 
tempted. 

We wish to express our appreciation to Dr. Daniel Laszlo, Chief, Division of Neoplastic 
Diseases, Montefiore Hospital, for his continued interest and help, to Dr. David Tanchester, 
Attending Dentist, Chief of Dental Service, Montefiore Hospital, and his staff for their 
wholehearted cooperation, and to Dr. Harry M. Zimmerman, Chief, Division of Laboratories, 
Montefiore Hospital, for his helpful advice. 
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[HE STEROID HORMONES AND TISSUES OF THE PERIODONTIUM 


A Series of Related Experiments in White Mice 


inving GuickMAN, B.S., D.M.D.,* anp GrraLp SHK LAR, B.Sc., D.D.S., M.S.,** 
Boston, Mass. 


HE need for investigating the effects of systemically administered steroid 
hormones upon alveolar bone becomes apparent when one notes the sparsity 
' information available on the subject as contrasted with the exhaustive manner 
in which the interrelationship of these hormones and changes in other bones of 
the skeletal system has been explored.’:? This presentation is a progress report 
and analysis of the findings in a series of investigations of the systemic effects of 
steroid hormones upon tissues of the periodontium. Young adult white micet 
were used in all our studies in an effort to avoid species variation in the response 
of bone to modifications in steroid hormones. 

Our initial study* dealt with the effect of repeated daily injections of 
cortisone. Twenty male and female littermate white mice, 4 to 6 weeks old, 
weighing 16 to 22 grams, were used as experimental animals. Ten animals were 
injected intramuscularly every twenty-four hours with 0.5 mg. cortisone (Cor- 
tone, Merck). This dosage was selected after preliminary experimentation which 
indieated that mice could not be maintained beyond a two- to three-week period 
when daily dosages of 1 or 2 mg. were injected. Animals injected with saline 
and uninjected animals served as controls. 

The microscopic examination of the periodontal tissues in both the male and 
female cortisone-injected animals at the end of a forty-three-day experimental 
period revealed osteoporosis of alveolar bone characterized by reduction in the 
number of osteoblasts and amount of newly formed osteoid matrix, reduction in 
the height of alveolar bone, edema of the periodontal membrane with reduction 
in the number of fibroblasts and collagen fibers, and fibrillar degeneration of 
the collagen fibers (Figs. 1, 2, 5, and 6). These changes occurred unrelated to 
gingival inflammation which was present in isolated areas associated with local 
irritation. There was some evidence of bone deposition along the endosteal 
surfaces of the bone bordering the marrow spaces. For the most part, however, 
the bone picture was that of inactivity or resorption. 

From the Ziskin Memorial Research Laboratory, Department of Oral Pathology and 
Periodontology, Tufts Dental School. 

Presented at the ninth annual meeting of the American Academy of Oral Pathology in 
Chicago, February 6, 1955. 

*Professor of Oral Pathology and Periodontology. 


**Assistant Professor of Oral Pathology and Periodontology. 
TRAP strain, Rockland Farms, Rockland County, New York. 
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The osteoporosis of alveolar bone, the striking diminution in new bone 
formation, and the accompanying reduction in the height of the alveolar bone 
in the cortisone-injected animals were interpreted as resulting from the excess 
of cortisone and a resultant shift in the anabolic-catabolic balance necessary 
for the maintenance of the bone. The findings led to conjectures as to whether 
the osteoporosis was caused by (a) a cortisone-induced accentuation of catabolism 
of the protein matrix of the bone, (b) a cortisone-induced inhibition of normal 
anabolic processes, or (¢c) a combination of both phenomena. Unfortunately, 
the nature of the detailed mechanism responsible for the reported findings cannot 
be determined by morphologie studies. It is of interest to note in this connec- 
tion, that osteoporosis induced by prolonged treatment with cortisone in human 
beings on balance studies has been attributed to inhibition of osteogenesis (anti- 
anabolism) while bone destruction proceeds at an unchanged rate.* On the 
other hand, it has also been suggested that in human beings with osteoporosis 
and pathologie fracture following treatment with cortisone, the basic mechanism 
appears to be related to protein breakdown and the release of protein-bound 
calcium from the bone matrix.’ 

The alterations in the fibroblasts and collagen fibers of the periodontal 
membrane were comparable to those described in connective tissues elsewhere in 
the body in experimental animals subjected to systemic administration of 
cortisone.© The cortisone apparently inhibits the fibroplasia necessary for the 
maintenance of the periodontal membrane and thereby leads to marked struc- 


tural changes. 


It is of interest that the cortisone effect upon the tissues of the periodontium, 
from a morphologic standpoint at least, is entirely nonspecific. Comparable 
changes have been reported in animals on a protein-depleted diet.’ 

Because of its potential long-range significance in the field of periodontology, 
we were intrigued by the challenge of utilizing other hormones in an attempt to 
prevent or compensate for the osteoporosis of alveolar bone induced by an anti- 
anabolic hormone such as cortisone. 





Figs. 1 to 4.—Detailed sections showing the interdental septum of alveolar bone between 
the first and second mandibular molars in control, cortisone-injected, estrogen-injected, and 
cortisone-estrogen animals. 

Fig. 1.—Control animal. Note the smooth distal surface (right) with adjacent osteo- 
blasts, new bone formation, and imbedded collagen fibers at the crest. The mesial surface 
(left) is irregularly indented. Note the difference in the morphology of the fibroblasts of the 
periodontal membrane at the crest of the interdental septum compared with those in the re- 
mainder of the section. Hematoxylin and eosin. (Magnification, «290, reduced %.) 

Fig. 2.—Cortisone-injected animal. The deeply staining distal (left) and mesial (right) 
surfaces of the interdental septum are devoid of any appreciable bone activity. The crest 
presents a flattened, indented margin. Note the peculiar grouping and sharply outlined ovoid 
lacunar spaces. Note the irregularly indented margin of the medullary space in the central 
portion of the septum and the evidence of endosteal bone apposition bordering the medullary 
space in the lower region of the septum. With the exception of isolated areas, the periodontal 
membrane fibers are replaced by a homogeneous, minutely fibrillar stroma. The fibroblasts 
are fewer in number and less regular in appearance than in the control animal (compare 
with Fig. 1.). Hematoxylin and eosin. (Magnification, «290; reduced %.) 

Fig. 3.—Estrogen-injected animal. Note the smooth distal surface (right) with adjacent 
beadlike layer of osteoblasts and new borne formation. Prominent appositional lines are noted. 
The mesial surface (left) is irregularly indented. There appears to be an increase in number 
of the fibroblasts of the periodontal membrane. Prominent layers of cementoblasts are noted 
—— om and second molar teeth. Hematoxylin and eosin. (Magnification, X290; 
reduce " 

Fig. 4.—Cortisone-estrogen animal. At the crest there is an area of new bone formation 
with a bordering multilayer zone of fibroblasts with osteoblasts partially imbedded in the bone. 
The mesial (left) and distal (right) surfaces consist, for the most part, of irregularly out- 
lined indentations with deeply staining margins. In some areas along the distal surface of 
the septum and alceng the vessel channels, beadlike accumulations of osteoblasts are seen. 
Hematoxylin and eosin. (Magnification, 290; reduced % 
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Figs. 5 to 7.—Alveolar bone in the bifurcation area of the first mandibular molar in 
control, cortisone-injected, and cortisone-estrogen animals. 

- Fig. 5.—Control animal. The mesial margin (left) consists of contiguous slight indenta- 
tions. There is some evidence of new bone formation at the crest and along the distal aspect. 
Hematoxylin and eosin. (Magnification, X215; reduced %.) 

Fig. 6.—Cortisone-injected animal. The entire margin of the bone adjacent to_ the 
periodontal membrane is devoid of new bone formation. Hematoxylin and eosin. (Magnifica- 
tion, X215; reduced %.) 

Fig. 7.—Cortisone-estrogen animal. Note the prominent beadlike layer of osteoblasts 
with osteoid and newly formed bone in relation to a portion of the distal (right) surface as 
well as the crest and mesial surface. Also note the section of newly formed bone at the 
crest which is clearly demarcated from the underlying septum. Hematoxylin and eosin. 
(Magnification, X215; reduced %.) 


Our attention was attracted to the estrogens because of their demonstrated 
capacity to stimulate bone formation in mice. 

With the exception of two recent reports,*° studies of the effect of 
systemically administered estrogen upon the skeletal system of experimental 
animals have been confined to observations in the long bones.’°?* In the former 
studies the following changes in the alveolar bone of mice were attributed to 
subeutaneous injections with alpha-estradiol benzoate: osteosclerosis resulting 
from endosteal bone formation; reduction in the size of the medullary spaces; 
and the formation of a different type of bone characterized by fewer osteocytes, 
more intercellular substance, fewer fibrils, and comparatively more cementing 
substance than that of normal alveolar bone. In contrast to these endosteal 
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changes, the pattern of bone activity adjacent to the periodontal membrane was 
deseribed as unaffected by estrogen. The most marked endosteal changes 
ceurred in young mice (up to 40 days of age). In older animals (1 year old) 
no changes in the alveolar bone were attributed to the estrogen. 

Two experiments were undertaken. In one, animals were injected with 
estradiol benzoate for the purpose of evaluating its effects upon the tissues of 
the periodontium. In the other experiment, injections of cortisone and estradiol 
benzoate were used in an effort to determine whether the deleterious effects of 
the former upon alveolar bone would be modified to any degree by the presence 
of the added estrogen. 


Estrogen.—In the investigation** of the effect of estrogen upon the 
periodontium, eighty young adult male and female albino mice, weighing 18 to 24 
vrams and approximately 6 weeks old, were used. The animals were divided 
into four groups as follows: experimental Group I was given one weekly sub- 
cutaneous injection of 600 rat units of estradiol benzoate for a period of five 
weeks; experimental Group II was given one weekly subcutaneous injection 
of 600 rat units of estradiol benzoate for ten weeks; control Group I was given 
weekly subeutaneous injections of sesame oil; and control Group II consisted of 
uninjected animals. 

Comparable changes occurred in the male and female animals injected with 
estradiol benzoate. At the end of the five-week period there was no appre- 
ciable change in the alveolar bone surfaces adjacent to the periodontal mem- 
brane, but the cellularity of the periodontal membrane was increased (Figs. 3 
and 10). In the ten-week experimental group there was inhibition in the bone 
formation in areas where it is normally seen in relation to the periodontal mem- 
brane and, in addition, the cellularity and collagen content of the periodontal 
membrane were reduced (Figs. 12 and 13). In both experimental groups there 
was increased endosteal bone formation in the alveolar bone (Figs. 14, 15, 16, 
and 17). 

In interpreting these observations, it must be borne in mind that when 
estrogen is injected in intact animals without pre-existent hormonal imbalance 
the findings actually represent the effects of an excess of estrogen and are not 
necessarily indicative of the manner in which estrogen affects the tissues of 
the periodontium when it is present in physiologic quantity. Nevertheless, un- 
der the conditions of our experiment, there was no possible explanation for 
the changes observed in the alveolar bone and periodontal membrane other than 
that they were attributable to the repeated doses of estrogen. 

It is noteworthy that in the five-week experimental period estrogen did 
not appear to have any effect upon the periodontal surfaces of the alveolar 
bone, whereas in the ten-week experimental period the appearance of the perio- 
dontal membrane surfaces of the interdental septa and interradicular bone was 
altered. This took the form of a diminished bone-formative activity along the 
distal border of the septa and interradicular bone where bone formation is nor- 


mally present. 
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The distinct difference between the appearance of the periodontal mem- 
rane at the five-week interval and at the end of the ten-week experimental 
eriod indicates a marked alteration in the nature of the response to the estrogen. 
In the five-week period there was a distinct impression of increased cellularity 
{ the periodontal membrane with scattered mitotic figures. In the ten-week 
eriod the estrogen appears to have had an opposite effect. The cellularity 
{ the periodontal membrane was reduced and the arrangement of the cells 
vas disordered. In addition, the collagen was fibrillar and the usual well- 
ormed bundle arrangement was absent. 

It is our interpretation that the findings in the periodontal membrane of 
the ten-week animals result from an inhibition in the formation of new con- 
nective tissue cells and intercellular substance. It may be assumed that con- 
tinuation of the estrogen after the five-week interval leads to an attempt on the 
part of the animals to accommodate to the artificially induced hormonal pattern. 
lt appears, however, that this accommodation does not cease after the normal 
status is attained, but persists and leads to an overcompensation.** Another 
possibility presents itself in explanation of the difference in the periodontal 
membrane of the estrogen-injected animals at the end of the five- and ten-week 
periods. It is possible that the effect of estrogen when the animals are older 
(in the second five-week interval) is different than during the first weeks. In 
order to explore this latter hypothesis; it would be necessary to initiate a series 
of estrogen injections in animals that are five weeks older than those used at the 
start of this experiment. 

Some comment is in order regarding the fact that comparable endosteal 
bone changes were observed in the five- and ten-week estrogen-injected animals 
despite the difference in the periodontal membrane surfaces of the alveolar 
bone. It could be presumed that the effect of estrogen on endosteal bone forma- 
tion persisted for the entire ten weeks. It also may be possible that the stim- 
ulation of endosteal bone formation which occurred during the first five weeks 





Figs. 8 to 13.—Detailed sections of the distal surface of the interdental septum, perio- 
dontal membrane, and mesial surface of mesial root of the second mandibular molar (right) 
in control, cortisone-injected, estrogen-injected, and cortisone-estrogen animals of five-week 
experimental period and control and estrogen-injected animals of ten-week experimental 
period. These illustrations are all from comparable areas. 

Fig. 8.—Control animal (five-week experimental period). Detailed section of distal sur- 
face of the interdental septum, periodontal membrane, and mesial surface of mesial root of 
the second mandibular molar (right). Note the smooth, regular outline of the alveolar bone 
with bordering osteoblasts. Hematoxylin and eosin. (Magnification, X<350; reduced %.) 

_ Fig. 9.—Cortisone-injected animal (five-week experimental period). Detailed section of 
distal surface of interdental septum and periodontal membrane between first and second 
mandibular molars in area comparable to that shown in Fig. 8. Note the reduction in number 
of the fibroblasts of the periodontal membrane and _ the irregularly indented, darkly staining 
outline of the distal border of the alveolar septum. The collagen fibers are reduced in amount. 
Note the relative absence of osteoblasts and new bone formation. Hematoxylin and eosin. 
(Magnification, X350; reduced 4.) 

. Fig. 10.—Estrogen-injected animal (five-week experimental period). Detailed section of 
distal surface of interdental septum and periodontal membrane between first and second man- 
dibular molars in area comparable to that shown in Fig. 8. The fibroblasts of the periodontal 
membrane appear to be increased in number. There is a layer of osteoid lined by a beadlike 
layer of osteoblasts along the border of the alveolar bone. Hematoxylin and eosin. (Magni- 
fication, X350; reduced 44.) 

; Fig. 11.—Cortisone-estrogen animal (five-week experimental period). Detailed section of 
distal surface of interdental septum and periodontal membrane between first and second man- 
libular molars in area comparable to that shown in Fig. 8. Note the newly formed bone 
along the distal surface of the septum and the prominent layer of osteoblasts. Hematoxylin 

nd eosin. (Magnification, X350; reduced %.) 
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did diminish somewhat in the course of the second five-week interval, but that 
sufficient time had not elapsed to permit the reorganization of bone which woul: 
be necessary to re-establish the normal morphology. 


Cortisone and Estrogen.—In the experiment®> in which an attempt was 
made to modify the effect of cortisone upon tissues of the periodontium by the 
systemic administration of estrogen, sixty young adult male and female white 
mice, approximately 6 weeks old and weighing 18 to 24 grams, were used. The 
animals were divided into three groups of twenty animals each (ten males ani 


Fig. 12.—Control animal (ten-week experimental period). Detailed section of distal sur- 
face of interdental septum and periodontal membrane between first and second mandibular 
molars in area comparable to that shown in Fig. 8. Note the deeply staining linear border of 
the alveolar bone and the reduction in osteoblasts (compare with Fig. 7). The periodontal 
membrane presents well-formed collagen and fibroblasts. Hematoxylin and eosin. (Magnifi- 
cation, X350; reduced 4.) 

Fig. 13.—Estrogen-injected animal (ten-week experimental period). Detailed section of 
distal surface of interdental septum and periodontal membrane between first and second 
mandibular molars in area comparable to that shown in Fig. 8. Note the reduction in number 
of the fibroblasts of the periodontal membrane and the irregularly indented, darkly staining 
outline of the distal border of the alveolar septum. The collagen fibers appear reduced in 
amount, lightly staining, and fibrillar. Hematoxylin and eosin. (Magnification, 350; re- 


duced 4%.) 


ten females) as follows: Group I (cortisone group), which received daily sub- 
cutaneous injections of 0.25 mg. cortisone acetate (Cortone acetate, Merck) ; 
Group II (cortisone-estrogen group), which received daily subcutaneous in- 
jections of 0.25 mg. cortisone and, in addition, received one weekly subcutaneous 
injection of 600 rat units of estradiol benzoate (Progynon-B, Schering); and 
zroup III (control group). Ten animals received daily subcutaneous injec- 
tions of physiologic saline, and ten were not injected. The animals in all the 
groups were sacrificed at the end of a thirty-five-day experimental period. 

The microscopic findings in this experiment corroborated our earlier ob- 
servations® that repeated injections with cortisone result in osteoporosis of al- 

















Figs. 14 to 19.—Interradicular bone of first mandibular molar showing marrow spaces 
control, estrogen-injected, cortisone-injected, and cortisone-estrogen animals. 

Fig. 14.—Control animal (five-week experimental period). Mesiodistal survey section 
ugh the mandibular first molar area. Hematoxylin and eosin. (Magnification, x80; 
iuce a. 

Fig. 15.—Estrogn-injected animal (five-week experimental period). Mesiodistal survey 
section through the mandibular first molar area. Note that the central portion of the septum 
cupies a disproportionately large area as compared with the control animal shown in Fig. 
Hematoxylin and eosin. (Magnification, x80; reduced %.) 

Fig. 16.—Control animal. Detailed section of Fig. 14 showing the interradicular bone 
f the first molar. Three zones can be noted. In the mesial portion (right) note the spheri- 
irregularly arranged osteocytes and the irregularly indented margin in relation to the 
iodontal membrane. In the distal portion (left) note the coarsely fibrillar structure of the 
trix, and the osteocytes arranged in conformity with the incremental lines. In the central 
rtion note the concentric lamellations around the marrow spaces and the relative sparseness 
compared with the mesial and distal portions. Hematoxylin and eosin. (Mag- 
20; reduced 14.) 

17.—3Estrogen-injected animal. Detailed section of Fig. 15 showing the interradic- 
bony septum. Note the sparse distribution of cells in the central portion and the clear 
marcation of this bone from the mesial (left) and distal (right) portions. The absence of 
remental or reversal lines in the central portion results in an appearance of uninterrupted 

nogeneity. Hematoxylin and eosin. (Magnification, 220; reduced %.) 
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veolar bone and degeneration of the periodontal membrane. The daily dosage 
of cortisone used in the present study (0.25 mg.) was less than that employed 
previously (0.5 mg.), and the present findings were somewhat less severe. Even 
with the lesser dosage, however, the cortisone-injected animals presented pro- 
nounced changes in the periodontal membrane surfaces of the alveolar bone in 
relation to all the teeth. The absence of any appreciable bone-formative activity 
resulted in reduction of the height and width of the interdental and inter- 
radicular septa. 

In the animals that received weekly injections of estradiol benzoate (600 
R.U.) in addition to daily injections of cortisone (0.25 mg.), the microscopic 
appearance of the alveolar bone differed markedly from that, seen in the ani- 
mals injected with cortisone alone. The interdental and interradicular septa 
were no longer devoid of new bone formation. Instead, newly formed osteoid 
and an adjacent layer of osteoblasts were distributed in conformity with the 
normal bone-formative pattern (Figs. 4 and 7). In many instances, the inter- 
dental septa were clearly divisible into two zones—a crestal zone of regularly 
formed lamellated bone and an underlying zone marked by irregularly arranged, 
deeply staining incremental lines and irregularly arranged groups of osteocytes. 
The resultant effect was an increase in the height and width of the interdental 
and interradicular septa in the direction of normal and re-establishment of the 
normal width of the periodontal membrane. In addition to the findings in rela- 
tion to the periodontal membrane surfaces of the bone, there was evidence of 
considerable bone formation along the endosteal surfaces within the interdental 
septa and interradicular bone (Figs. 18 and 19). This took the form of broad 
layers of irregularly arranged, pale-staining, fibrillar matrix with irregularly 
distributed, comparatively large, pyriform osteocytes. 

It could be interpreted that estradiol benzoate led to a reversal of the osteo- 
porotie tendency induced by injecting cortisone alone. The estrogen, by stimu- 
lating bone formation along the periodontal membrane surfaces of the alveolar 
bone as well as along the endosteal surfaces of the marrow spaces, effected a 
restoration of the height and width of the interdental and interradicular septa. 

The findings in the periodontal membrane provided further evidence that 
the introduction of estrogen effected a modification in the changes induced by 
repeated injections of cortisone alone. In the animals receiving cortisone alone, 
there was a notable reduction in the number of fibroblasts in the periodontal 
membrane and a distortion in the appearance and distribution of the fibroblasts 
(Fig. 12). In the animals receiving both cortisone and estrogen, the fibroblasts 
were well formed and densely distributed among prominent collagen fibers 
(Fig. 11). 

The difference in the effect of estradiol benzoate upon alveolar bone when 
injected alone and with cortisone warrants analysis. As just reported, repeated 
injections with estradiol benzoate stimulated endosteal bone formation. In no 
instance was there an increase in alveolar bone formation along the periodontal 
membrane surfaces. When administered along with cortisone, however, estrogen 
stimulated osteogenic activity along the periodontal membrane surfaces of the 
alveolar bone as well as in the endosteal region. 
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The stimulating effect of estrogen upon bone formation along the periodontal 
mbrane surfaces of alveolar bone, when it is administered to cortisone-in- 
‘ted animals, may be interpreted as an attempt to compensate for the anti- 
abolie effeet of the cortisone upon the bone. This would represent an effort 
re-establish the anabolic-eatabolie balance whereby alveolar bone is maintained 
der physiologic conditions. On the other hand, when estradiol benzoate is 
ministered in animals in the absence of a disturbed hormonal balance, the 
eady present estrogen may effect a ‘‘resistance’’ to the bone-formative effect 
the hormone upon the periodontal membrane surfaces of the alveolar bone. 





_ Fig. 18.—Cortisone-injected animal. Area comparable to that shown in Fig. 16, showing 
the interradicular bone of the first molar. Note the absence of bone-formative activity along 
| me margin of the marrow space. Hematoxylin and eosin. (Magnification, 220; 
reducec Ly. 

_ Fig. 19.—Cortisone-estrogen animal. Area comparable to Fig. 16, showing the inter- 
radicular bone of the first molar. Note the irregular appearance of the recently formed bone 
bordering the marrow space. Hematoxylin and eosin. (Magnification, «220; reduced %.) 


When cortisone is administered alone, the normal bone-formative activity 
is impaired in the endosteal areas and along the periodontal membrane surfaces 
of the alveolar bone. The effect of cortisone is more pronounced along the 
periodontal membrane surfaces of the alveolar bone. It would appear that the 
periodontal membrane surfaces of alveolar bone are more sensitive to shifts in 
hormonal balance in either a positive or a negative direction because constant 
minute functional modifications require comparatively rapid adaptive changes 
in the distribution of bone along these surfaces. 


Summary 
A progress report on a series of experiments dealing with the effect of 
systemically administered steroid hormones upon tissues of the periodontium of 
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young adult white mice has been presented. The following impressions regard- 
ing the steroid hormones and periodontal tissues in young adult white mice are 
derived from the findings thus far obtained from these studies: 


1. The maintenance of alveolar bone and periodontal membrane is inter- 
related and dependent upon the existence of a physiologic systemic balance 


in steroid hormone levels. 

2. Disturbance in the physiologic balance caused by an excess of an anti- 
anabolic hormone, such as cortisone, results in osteoporosis of alveolar bone, 
reduction in the height of the bone in relation to the teeth, and degenerative 


changes in the periodontal membrane. 

3. The deleterious changes in the alveolar bone and periodontal membrane 
induced by an excess of cortisone may be prevented or compensated for by the 
systemie administration of estradiol benzoate. 
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INVESTIGATION OF NORMAL HUMAN SALIVA FOR POSSIBLE 
ANTICARCINOGENIC ACTION AND CHEMICAL 
CARCINOGENESIS IN MUCOUS MEMBRANES 


Steve Kouas, D.D.S., M.Sc.,* CoLumBus, OHIO 


Introduction 


XPERIMENTAL studies of intraoral carcinogenesis, generally, were neg- 

lected until recently. However, useful information may be gained from 
studies indirectly concerned with oral carcinogenesis and from the few direct 
investigations. 

A number of investigations were concerned with the general effects on 
experimental animals after feeding of carcinogens or suspected carcinogenic 
substances. Among others, Yoshida,’ Ostaka,? Reinhard and Candee,’ and 
Waterman‘ fed different carcinogens to animals, producing neoplasms in sites 
other than the oral cavity. In 1928, however, Krebs*® reported the production 
of squamous-cell carcinoma in the buccal mucosa of two of ten mice treated 
with 50 per cent alcohol. Voronoff and Alexandrescu,*® in 1929, produced a 
papilloma of the tongue in one of a group of rats fed a mixture of tar, aniline 
oil, toluylenediamine, and hydrous wool fat. In 1939, Van Prohaska, Brun- 
sechwig, and Harwell’ administered a 1 per cent solution of methylcholanthrene 
in olive oil and in lard to mice orally. Tumors were produced in the stomach, 
on the skin of the face, and two carcinomas were observed on the oral mucosa. 


A few investigators attempted to produce oral tumors by application of 
possible carcinogens to the oral mucosa. Bonne,* by tarring the mouths of 
fifty rats, evoked a squamous-cell carcinoma in the buccal mucosa of one ani- 
mal. Roffo® was first to apply tobacco products to the oral mucosa experi- 
mentally. No lesions were produced by applying extracts of nicotine and of 
tobacco to the gingiva. However, leukoplakia was produced when whole to- 
bacco smoke was applied to the gingival tissue of rabbits. Levy,?° in 1948, 
reported that the gingival tissues of mice painted with methylcholanthrene 
for sixteen weeks showed no tumors, and Levy, Gorlin, and Gottsegen™ stated 
in 1950 that they had been unable to produce intraoral neoplasms by single 
applications of 0.6 per cent 9, 10-dimethyl-1,2-benzanthracene in benzene to 
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: lower lips of mice. Kreshover’* found no neoplasms as the result of ap- 
cation of tobacco smoke to the ears and lower lips of mice. The labial 
cosa exhibited only parakeratosis. Kreshover suggested that the minor 
cosal reactions were limited by the removal of tobacco tars by the tongue 
| by saliva. Salley,?* in 1954, reported the production of numerous benign 
| malignant neoplasms in the pouches of hamsters treated with 9, 10-dimethy]- 
-benzanthracene, 3,4-benzpyrene, and methyleholanthrene. The carcinogens 
solved in acetone produced more tumors than those dissolved in benzene. 
[i was proposed that the miscibility of acetone and water facilitated the ac- 
ecssibility of the earcinogens for the cytoplasm. 

By and large, efforts to produce tumors experimentally in the oral mucosa 

ve been comparatively ineffective. Salley’s productive experiments must 
be evaluated on the probability that the mucosa of the hamster’s pouch is not 
subjected to the same environmental influences (that is, salivary flow) as is 
he oral mucosa. 

No doubt, various factors are influential in the production of experimental 
tumors—species of the animal, type of carcinogen, solvent, site of application, 
mode of application, frequency of application, trauma, infection, and period 
of life following application. Certainly, these factors exerted their influence 
on previous experiments. Moreover, the cell ‘‘unit’’ would contribute, in 
part, through such inherent factors as genetics, age, nutrition, and endocrine 
funetion. The epithelial cells of the oral mucosa are subjected to the contin- 
uous influence of saliva. The resistance to carcinogens in the experiments of 
previous investigators suggested a possible anticarcinogenic effect of saliva. 
This hypothesis is further supported by the relative susceptibility of the ham- 
ster’s poueh mucosa which is continuous with the oral mucosa but less sub- 
ject to salivary action. 

The primary purpose of this study was to explore the possibility of in- 
hibitory aetion against carcinogens by normal human saliva. The micro- 
scopic changes of the mouse oral mucosa and hamster pouch mucosa also were 
investigated subsequent to carcinogen treatment. 


Method 


The experimental procedure was divided into three phases: (1) investiga- 
tion of normal human saliva for possible inhibitory action against chemical 
careinogens, (2) treatment of the pouch of the Syrian golden hamster (Cricetus 
auratus) with a chemical carcinogen, and (3) application of chemical earcino- 
gens to the oral cavity of Swiss albino mice. All animals were females. 
Necropsy specimens were preserved in 10 per cent Formalin and the micro- 
scopie sections were stained with hematoxylin and eosin. 


I. Phase 1, Investigation of Normal Human Saliva for Possible Inhibitory 
Action Against Chemical Carcinogens.—Normal human saliva was collected 
from a 50-year-old white man, apparently in good health and with good oral 
hygiene. He did not smoke and did not drink aleoholic beverages. Each 
sample of saliva was used immediately after collection, if possible. When this 
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was not possible the sample was kept at 40° F., usually for not more than si: 
to eight hours. The Swiss mice used for this phase of the study were divide: 
into three groups: experimentals (E.G.), positive controls (P.C.G.), and nega 
tive controls (N.C.G.). . 

For the experimental group, thirty-two animals approximately 9 months 
of age were used. Twice weekly both ears and the back of the neck were 
thoroughly wetted with saliva applied with cotton-tipped wooden applicators. 
The following day three drops of a 0.5 per cent solution of 20-methylcholan- 
threne in benzene were applied to the left ear and the left side of the neck. 
3iweekly applications were carried out until the termination of the study. 

The positive control group consisted of eighteen animals approximately 
4 months old. Twice weekly the right ear was thoroughly wetted with normal 
saline solution and the following day three drops of 20-methylcholanthrene 
were applied to both ears and the back of the neck. The saline was used to 
equal the possible mechanical abrasion and dilution resulting from the saliva 
which might have served to remove some of the carcinogen or to reduce its 
carcinogenicity. 

In the negative control group there were twelve animals subjected to bi- 
weekly applications of three drops of benzene to both ears and the neck to 
evaluate the possible effect of the benzene used as a diluent for methylcholan- 
threne in the first two parts. 

All animals were sacrificed when tumors observed grossly were suspected 
of being malignant. Survival time varied. All animals were examined post 
mortem and specimens were obtained from both ears, skin of neck, cervical 
lymph nodes, stomach, liver, kidneys, adrenal glands, pancreas, heart, lungs, 
spleen, and bone. 


II. Phase 2, Intrapouch Carcinogenesis.—The Syrian golden hamster has 
a cheek pouch on either side of the head. The pouch, which is saclike, is com- 
monly used to store food. Its thin wall is lined by epithelium continuous with 
that of the oral mucosa. It extends posteriorly about 114 inches and termi- 
nates in the region of the scapula. The thin membrane of the pouch is highly 
vascular. The pouch mucosa does not appear to be as abundantly bathed with 
saliva as is the oral mucosa. 

Twenty animals, each approximately 10 months of age, were used. After 
the hamsters were anesthetized with 3.5 mg. per cubie centimeter of veterinary 
Pentothal sodium (Nembutal) intraperitoneally, the pouch was cleaned with 
saline at room temperature. An area approximately 1 inch square on the 
overlying skin was shaved and prepared with 70 per cent alcohol followed by 
aqueous Zephiran. In an attempt to maintain a sterile technique, a 34-inch 
incision was made through the skin._ The delicate pouch was sought by blunt 
dissection and it was freed from its contiguous connective tissue. When the 
tissue side of the pouch was demonstrated and free, a sterile stainless steel 
0.008 inch wire was placed cireumferentially about the pouch at a point approxi- 
mating the opening of the pouch into the oral cavity. Three grains of erystal- 
line methyleholanthrene was carefully placed near the closed terminus of the 
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such. The wire ligature was then tightened to occlude the pouch orifice but 
t so firm as to interfere with blood flow and to produce tissue damage. The 
such was then replaced and the skin incision was sutured with absorbable 
iterial. 

Eight animals of this group were sacrificed at intervals varying from one 
ek to three months. The remaining twelve hamsters were sacrificed after 
ne months. The pouch on one side of each animal was treated, the other 
ving as a eontrol. 


III. Phase 3, Intraoral Carcinogenesis.—The palatal mucosae of twenty- 
iv Swiss albino mice, 5 months of age, were subjected biweekly to three 
ops of a 0.5 per cent solution of methylcholanthrene in benzene. Twelve of 
e animals were sacrificed at varying time intervals from one week to three 
mths. The twelve remaining mice were sacrificed after six months. Eight 
ditional mice used as controls were treated with benzene only, using the 





Fig. 1.—Photograph of Swiss albino mouse sacrificed after seven weeks. A papillomatous le- 
sion is seen at the back of the neck. Extensive epilation is also evident. 

same quantity and method of application. They were sacrificed after six 

months. In both groups the solutions spread to other portions of the oral 

cavity and to the skin of the face. Microscopie sections were made of the 

palatal mucosa, the tongue and, when indicated, the skin of the face. 


Results 


I. Phase 1, Anticarcinogenic Activity of Saliva—The gross and micro- 
scopic tissue changes were comparable in the experimental (saliva and methyl- 
cholanthrene) and positive control (saline and methylecholanthrene) groups. 
The tissues from animals in the negative control group (benzene) showed no 
tissue changes except epilation in one animal. 
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Animals in the first two groups exhibited tissue changes similar to those 
described by Cramer and Stowell’* ** and Cramer and Simpson.*® ** Six days 
after the first application of the carcinogen, moderate epilation was evident. 


Fig. 2. 


Fig. 2.—Squamous-cell carcinoma of comparative high malignancy from the mouse’s ear, 
characterized by anaplasia, pleomorphism, and marked invasiveness. Malignant infiltration 
encroaching upon cartilage of ear. (Magnification, «100; reduced \%.) 

Fig. 3.—Normal skin of mouse. Epithelium of normal width (two to three cell layers) 
overlying subcutaneous tissues containing the usual moderate numbers of sebaceous glands 
and greater numbers of hair follicles. (Magnification, «100; reduced \%.) 


Redness, probably from vasodilation, was also noted. With continued applica- 
tion of carcinogens, recurrent cycles of epilation and replacement of fur were 
observed. The first tumorous masses appeared in three positive control mice 
at thirty-nine days (Fig. 1). Similar lesions were observed in an experimental 
animal at fifty-five days. As the smaller tumors grew, they coalesced to form 
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larger masses. In later stages these hyperkeratotic lesions became indurated, 
fissured, uleerated and, in some instances, secondarily infected. From gross 
examination, the lesions appeared malignant at approximately 109 days. 


Fig. 4. 


Fig. 5. 


Fig. 4.—Specimen of mouse’s ear after seven weeks’ application of methylcholanthrene. 
Hyperplastic increase in width of epidermal epithelium with increased surface keratin and 
manifestations of intraepithelial keratin whorls evidenced. The subcutaneous tissues are 
devoid of sebaceous glands. This specimen also reveals a striking increase in the numbers of 
hair follicles. (Magnification, x100; reduced \%.) 

Fig. 5.—Microscopic specimen of early carcinoma of low malignancy. Mast cell in- 
filtration of connective tissue and marked vasodilatation with engorgement of tissue treated with 
methylcholanthrene. (Magnification, 100; reduced \%.) 


Microscopie evidence confirmed these impressions. Squamous-cell carcinomas 
were found in all thirty experimental mice and in all of the seventeen positive 


control mice sacrificed (Fig. 2). 
Microscopie specimens (Figs. 3, 4, and 5) of the sequence of tissue reac- 
tion, in general, were similar to those associated with epidermal chemical car- 
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cinogenesis as observed by others. The normal epithelium of two- to three-cell 
layer thickness increased to seven to eight cells in thickness. Hyperkeratosis 
and intraepithelial keratin whorls were noted. In the underlying connective 
tissue, vasodilation with engorgement was observed early. The number of 
sebaceous glands was reduced and eventually there were none observable in 
late stages. Increase in the number of hair follicles (Fig. 4) was the first evi- 
dence of hyperplasia of the follicular epithelium. Those regions of fibrous 
tissue adjacent to the markedly hyperplastic non-neoplastic epithelium or less 
active neoplastic epithelial hyperplasia frequently exhibited fairly dense mast 
cell infiltration (Fig. 5). Ultimately, squamous-cell carcinomas were evident. 
The degree of malignant activity did not seem to be different in the two 
groups, neither group appearing to have more highly malignant or lesser 
malignant lesions than the other. 


- Fig. 6.—Metastatic lesion of squamous-cell carcinoma in cervical lymph node. Con- 
siderable invasion by carcinoma is seen chiefly at the periphery of the lymphoid mass. (Mag- 
nification, X100; reduced 1%.) 


Necropsy specimens showed metastatic neoplasms in the cervical lymph 
nodes of only two animals (Fig. 6). 

Since all animals in both groups showed squamous-cell carcinoma, no 
inhibitory influence of saliva on tumor production by chemical carcinogens 
was demonstrated, although the first lesions in a saliva-treated animal ap- 
peared sixteen days after three control animals had shown similar gross 


changes. 


II. Phase 2, Intrapouch Carcinogenesis——The average thickness of the 
pouch epithelium of the hamster is three to eight cell layers. The surface layer 
shows moderate keratinization. The underlying connective tissue is somewhat 
dense, regular, moderately cellular, and fairly vascular. After nine months no 
epithelial tumors or any significant tissue changes were observed in the pouch 
mucosae of twelve experimental animals. The greatest change observed was 
a slight increase in the keratinization (Fig. 7). No changes of significance 
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were noted in the eight animals sacrificed earlier. Although salivary bathing 
was less than that in the oral cavity, two-thirds of the crystalline carcinogen 
was removed over the nine-month period of study. 


Fig. 7. 





Fig. 8. 


Fig. 7.—Specimen of pouch mucosa after nine months of contact with crystalline methyl- 
cholanthrene, No significant change from normai is seen except for an apparent slight in- 
crease in surface keratin. (Magnification, xX100; reduced \%.) 

Fig 8.—Fibrosarcoma arising in the connective tissue about the pouch of the hamster. 
maT te “a adjacent striated musculature by the neoplasm is observed. (Magnification, 
X100; reduced \%.) 


In two hamsters fibrosareomas were found. Both were in the region of 
the pouch. Grossly, the lesions were approximately 3 em. in diameter. Micro- 
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Fig. 9.—Microscopic specimen of squamous-cell carcinoma involving the skin of the face 
of a Swiss albino mouse after six months’ application of methylcholanthrene in the oral cavity. 
A portion of the carcinogen usually diffused to the skin of the face. (Magnification, 100; 


reduced %.) 


Fig. 10.—Photograph of animal from which specimen shown in Fig. 9 was taken. Epiderma! 
neoplasm and epilation are chiefly evident. 
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copie seetion (Fig. 8) showed invasion of the adjacent muscle. It is believed 
hat some of the erystalline methylcholanthrene entered the underlying con- 
ective tissue accidentally when it was being introduced into the pouch and 
hat this stimulated the neoplasia. 


III. Phase 3, Intraoral Carcinogenesis.—After six months no tumors or 
ienifieant tissue changes were seen grossly or microscopically in the oral 
ivities of the twelve experimental mice. However, squamous-cell carcinomas 
‘igs. 9 and 10) were found on the skin of the faces of six animals, and three 
thers sacrificed at earlier intervals showed no tumors and only slight epila- 
ion of the facial surfaces. Benzene-treated control animals showed no intra- 
r extraoral changes. 


Discussion 


The factors which influence tumor production by chemical carcinogenesis 
are numerous. One of the local factors that probably influences the epithelial 
cells lining the oral eavity is the saliva. It is possible that this influence may, 
in one way or another, inhibit neoplastic changes. Efforts indirectly’’ and 
direetly®* eoneerned with the production of tumors in the oral mucosa have 
been unfruitful, except for Salley’s experiments in the hamster’s pouch. The 
studies reported here were likewise negative in that tumors were not evoked 
in the epithelium lining the oral cavities of Swiss mice and the pouches of 
hamsters. 

When the relatively high occurrence of experimentally initiated neoplasms 
in extraoral sites’? and the extreme difficulty in experimentally stimulating 
tumors of the oral mucosa are compared, it is apparent that there is some in- 
hibitory factor, or factors, intraorally. The saliva may be suspected on a logi- 
cal basis, either because of its diluting, cleaning, or detergent effects or be- 
cause it may have specific anticarcinogenic effects. This concept is not con- 
trary to the finding of epithelial tumors in the pouch of the hamster,’* for 
there is a much lesser flow of saliva in this structure. : 

The finding of squamous-cell carcinoma on the skin of thirty animals re- 
peatedly treated with saliva and methyleholanthrene and in seventeen animals 
treated repeatedly with the carcinogen alone failed to show any inhibitory in- 
fluence from saliva applied under the conditions of this study. The tissue 
reactions observed were comparable to those described by others.’**" The 
only difference observed was a delay of sixteen days between the appearance 
of tumorous lesions on the positive controls in comparison with the saliva- 
treated animals. The conditions were not similar to those in the intraoral 
environment, as the areas subjected to carcinogens were not bathed in saliva 
but were merely soaked with saliva on the days before the carcinogen was 
applied. It was hoped that if a marked chemically active anticarcinogen fac- 
tor were present in saliva this method would demonstrate it. The negative 
finding does not indicate that saliva is not anticarcinogenic in some manner, 
but merely that the anticarcinogenic properties, if present, were not demon- 
strated by this study. 
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The failure to produce neoplasms in the pouch of the hamster by applica- 
tion of crystalline methylcholanthrene placed in the partially occluded pouches 
of hamsters may have been due to the relative insolubility of the crystalline 
carcinogenic material. In view of Salley’s results, tumors might have been 
initiated if the carcinogen had been dissolved in acetone and made available 
for cellular metabolism. The keratinized state of the pouch mucosa probably 
was a deterent to the entry of the erystalline material and to any carcinogenic 
effect it might have had. In the pouch the material is still outside the body 
tissues and would have difficulty in altering the chemical equilibrium of cells. 
Tumors (fibrosarcomas) were produced in two animals, apparently when the 
material gained entry to the subepithelial tissue during operative procedures. 

In the third phase mice were subjected to applications of methylcholan- 
threne and benzene. This was applied biweekly to the palatal mucosa, but 
the solution spread to other parts of the skin of the face. After six months no 
significant tissue changes or tumors were apparent in the oral cavity. How- 
ever, squamous-cell carcinomas were formed upon the skin of the face. The 
failure to develop tumors in the oral cavity may be accounted for in part by 
the continuous diluting and cleansing action of the saliva. The saliva dilutes 
and removes the agent at the same time. Kreshover’’ stated that the cleansing 
of the irritant from the site of application by saliva was probably a factor in 
preventing formation of tumors in his study. Furthermore, if acetone had 
been used as a solvent for methyleholanthrene, rather than benzene, the ear- 
cinogen might have been more accessible to the cytoplasm. In addition, the 
application of the carcinogen for longer periods of time might have led to 
different results, as the carcinogen was in contact with the tissue for only a 
short time due to the cleansing action of the saliva. 

Removal of the major salivary glands or the permanent inhibition of the 
production of saliva may permit the production of oral neoplasms by ear- 























cinogens. 


Summary and Conclusions 





An experimental study has been carried out in three phases. First, human 
saliva was tested for inhibitory action toward chemical carcinogenesis. Sec- 
ond, an attempt was made to produce carcinoma in the pouch of the hamster 
by the application of crystalline methylcholanthrene. Third, an attempt was 
directed toward production of intraoral carcinomas in Swiss albino mice by 
applying methylcholanthrene in benzene. 


1. The application of saliva to the skin of mice before the application of 
a carcinogen did not inhibit the formation of malignant skin tumors. Squa- 
mous-cell carcinoma occurred in animals on which the saliva was applied and 
on animals to which saliva was not applied. The only variation was a slight 
increase in the interval between the application of the carcinogen and the 
appearance of the first squamous-cell carcinomas in animals that had been 
treated with saliva. However, this was not considered significant. Squamous- 
cell carcinomas which did arise on the skin of these animals metastasized to 


the cervical nodes in two mice. 
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2. When crystalline methylcholanthrene was placed in the hamster’s pouch 

y an operative technique, no significant tissue changes were demonstrated 

rrossly or microscopically in the epithelium. However, two fibrosarcomas 
ere found in the region of the pouch. These probably resulted from the 
cidental introduction of the carcinogen into the subcutaneous tissue by 
erative procedure. The use of acetone as a solvent for carcinogens might 
ve inereased the accessibility of the carcinogen to the cytoplasm and might 
ve resulted in a tumor production in the pouch of the hamster. 

3. The palatal mucosae of mice which had been subjected to topical ap- 
ication of methyleholanthrene failed to develop intraoral carcinomas. When 
e eareinogens spread to the skin of the face, however, malignancies were 
served in that area. The continuous cleansing and diluting action of sali- 
ary flow is a local factor which influences the production of tumors in the 

ral epithelium after the application of the carcinogen. Prolonged treatment 
ind the use of acetone as a solvent to facilitate carcinogen accessibility for the 
‘ells of the oral epithelium might have resulted in the initiation of neoplastic 
changes in the mouth. Removal of the major salivary glands, or permanent 
inhibition of their function prior to oral carcinogen treatment, should be in- 
vestigated to determine the role of saliva in preventing the production of oral 


tumor production by carcinogens. 
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A MICROSCOPIC COMPARISON OF CLINICALLY AND ARTIFICIALLY 
PRODUCED CHANGES IN ENAMEL 


T. B. Cooumer, M.D., Px.D., F. C. Besic, D.D.S., anp M.H. Jacoss, M.A., 
CurcaGo, ILL. 


HE investigation described here appears to show that the microscopic 

pathologic changes in early clinical smooth-surface caries of the enamel, 
as observed in ordinary transmitted and reflected light and in polarized light, 
are exactly duplicated in enamel treated with sterile inorganic solutions when 
the calcium, phosphate, and hydrogen ion concentrations of these solutions lie 
within certain limits. The work is a contihuation and development of that of 
Besic! on the resemblance of the gross changes of clinical caries to those pro- 
duced in enamel by inorganic solutions. The present investigation differs most 
markedly from the comparable studies of Enright, Friesell, and Trescher? in 
that the microscopic evidence of the resemblance of clinical and artificial ef- 
fects is presented in detail and the comparison is made with the aid of re- 
flected and polarized light. A feature of the comparison is that Nishimura’s® 
extensive description of clinical caries, including the zonation described by 
him, is confirmed and forms the framework of the comparison. 


Methods 


Coronal portions of apparently normal permanent human teeth from pa- 
tients from Elgin, Elmhurst, and Chicago, Illinois, were embedded in cylinders 
of plastic (‘‘Castolite’’) in such a way that areas of enamel about 3 to 4 mm. 
in diameter remained exposed. The embedded specimens were x-rayed, steri- 
lized with ethylene oxide, and immersed in sterile solutions, one specimen to 
200 ml. of a solution of known calcium, phosphate, and hydrogen ion concen- 
tration. In each of four series of experiments the pH was maintained constant 
and the calcium and phosphate concentrations were varied systematically and 
independently so that the concentrations formed a series of the form: C,P; 
C,P/2; C,P/4; C/2,P; C/2,P/2; C/2,P/4; ete. (one series was further expanded 
to include C/8 and P/8 members). The actual concentration of calcium and 
phosphate represented by C and P in each series was selected by preliminary 
experiments. Each single experiment was duplicated. Each specimen was re- 
moved from the solution, x-rayed, and returned to the solution with sterile 
technique at intervals. The solutions were kept at 37° C. At the end of each 
experiment, the solutions were tested for sterility by inoculation in fluid thio- 
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rlycollate medium and analyzed for calcium, phosphate, and pH. The com- 
osition of the solutions was not significantly altered in any experiment, and, 
though a few solutions showed bacterial contamination, the observable re- 
ilts in these solutions were not significantly different from the remainder. 
‘ach specimen, still in plastic, was sectioned in planes parallel with the long 
is of the tooth; each section was backed with plastic and ground by hand, 
sing glycerol as a lubricant, to a thickness of approximately 60 microns (120 
‘ierons in certain cases). The sections were examined microscopically while 
spended in glycerol in ordinary transmitted and reflected light and in polar- 
ed light using a Red I retardation plate. (The nature of the suspending 
edium, the thickness of the sections, and the use of the Red I plate are of 
itieal importanee, and were not specified by Nishimura.) 
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Fig. 1.—Relation between composition of solution and effect produced. 





o 
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A total of some fifty early clinical lesions of the white spot variety were 
sectioned, ground, and examined in the same way. The number of chemically 
produced lesions examined from various experimental series was about 100. 
rom each lesion, approximately four to eight sections were obtained through 


the lesion. 


Results 


The relation between the chemical composition of the solutions and the 
x-ray observations on specimens immersed for three months in the solutions is 
shown in Fig. 1 for experimental series at four pH values. The vertical line 
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for each series divides duplicate experiments. The sign O indicates no loss of 
opacity; +, loss of opacity extending less than 1 mm.; +, more than 1 mm. but 
not to dentine; +++, to dentine; and ++++, no enamel visible. The concentra- 
tions from which the products (Ca) x (T.P.) are caleulated are: caleium in 
milligrams per milliliter and total phosphate as phosphorus in milligrams per 
milliliter. (Thus, in a solution with a caleium concentration of 0.1 mg. per 
milliliter and a phosphate phosphorus concentration of 0.1 mg. per milliliter, 
the [calcium x total phosphate] product is 0.01 and the log [Ca] [T.P.] equals 


—2.) 


Zones E and F 


Zone D 








Zone C 


Zone B 


Normal Enamel 


Fig. 2.—Nishimura’s zonation of carious lesions. 


The gross changes produced in three months in the enamel by solutions 
having caleium, phosphorus, and hydrogen ion concentrations corresponding 
to the intersection of the dotted line with the vertical pH lines resembled the 
changes seen in early clinical lesions in respect to color, gloss, retention of 
surface contour, and degree of resistance to probing by a dental explorer. The 
gross changes produced by solutions having compositions corresponding to 
positions slightly higher than the line consisted in greater or less degrees of 
superficial opalescence without changes in consistency. The changes produced 
by solutions having compositions corresponding to positions distinctly below 
the line were characterized by softness to the explorer, with or without loss 
of surface contour. 7 

The microscopic findings are most easily described in terms of the diagram- 
matic exposition of Nishimura’s zonation expressed in Fig. 2. The figure 
refers to a sufficiently advanced carious lesion of a smooth enamel surface 
manifesting a white spot without loss of surface contour. Zones A and C have 
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vell-defined strueture, with cross striping and sheaths particularly marked in 
one (. Strueture is indistinct in zone B, and only poorly defined in zone D. 
‘ones E and F, which we treat as one zone, have pronounced structure, with 
arked demineralization or destruction of rod substance. 

Nishimura was unable to distinguish zones A and B from normal enamel 
cept by impregnation of specimens with gelatin, mereurie chloride, and 
nmonium sulfide, which accentuates rod sheaths and cross striping of zones 
and B while heavily impregnating zones C through F. 

Zones B through F can be observed with reflected light; zones B and D 
o not reflect light and thus appear clear and transparent in contrast to the 
oudy opaqueness of zones C, EZ, and F, which do reflect light. 

Nishimura also described zones C, D, E, and F, as they appear in polarized 
ight. In our experience, his description applies only to sections 60 microns in 
thiekness suspended in the proper medium when examined with a Red I plate 

| position in such an azimuth that zone C is orange or gold in color. Under 
hese conditions, zone D is blue or blue-green and resembles normal enamel, 
ones E and F are reddish gold areas near the enamel surface, and zones A 
and B are indistinguishable from normal enamel. In sections 100 microns 
thiek, zone B appears as a pink or orange band, and zone A appears as a green 
hand. 

In Fig. 3, A zones C, D, and E and F are readily recognizable in a clinical 
lesion photographed with transmitted light, at 50 magnifications. These same 
zones are visible in Fig. 3, B, an artificially produced lesion also photographed 
with transmitted light at 50 magnifications. The cavitation in Fig. 3, B re- 
sulted from grinding the section. These same lesions, when photographed at 
100 magnifications, also show the zones in detail. Fig. 3, C shows the clinical 
lesion, showing zones A, B, C, D, and E and F. Fig. 3, D shows the artificially 
produced lesion, containing only zones B, C, D, and E and F within the frame of 
the photograph. Fig. 3, E shows the clinical lesion at 50 magnifications in re- 
flected light, with zones B, C, D, and E and F recognizable. Fig. 3, F shows the 
artificially produced lesion at 50 magnifications in reflected light, with zones 
B, C, D, and E and F also. 

The characteristic appearances of the zones in 60-micron sections at 50 
magnifications in polarized light are shown in Fig. 4. Fig. 4, A is the same 
clinical lesion shown in Fig. 3, with zones C, D, and E and F in their most char- 
acteristie colors and relationship. Fig. 4, B is the artificially produced lesion 
showing the same zonation. Fig. 4, C is a section of a less advanced clinical 
lesion manifesting a white spot on the surface impenetrable to a dental ex- 
plorer. In this lesion, no zones E and F have developed, and zone D occupies 
the entire area of enamel between zone C and the tooth surface. Fig. 4, D 
shows a similar, but slightly more advanced, artificially produced lesion, with 
early involvement of the Retzius bands within zone D of the lesion. More ex- 
tensive involvement of the bands of Retzius would result in the development 
of zones E and F. Fig. 4, E shows a section of an early clinical lesion mani- 
festing an opalescence on the surface, showing only zone ( as patches of al- 
tered enamel just under the enamel surface. Fig. 4, F is a section of an early 
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wie Fig. 3.—Clinical (A, C, FE) and artificial (B, D, F) caries in transmitted and reflected 
ight. 


Fig. 4.—Stages in the development of clinical (a, c, e) and artificial (b, d, f) lesions in 
polarized light. 
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rtificially produced lesion also showing surface opalescence, with similar 
atehes of zone C under the enamel surface. The atypical reddish color of 
one C and the yellow of normal enamel are due to the slightly less than 60- 
Lieron thickness of these last two sections. 
In both elinieal and artificial lesions, the zones always appear in the same 
‘der, lettered from the dentinal side of the lesion toward the tooth surface. 
‘he extent of the lesion will determine the number of zones present, but zone 
| always represents the leading edge of the lesion, closely followed by zone B. 
; those two zones progress into the enamel, C will appear and follow, and 
is followed in turn by D, and by E and F as the lesion progresses. In all the 
linieal and artificial lesions examined, these phenomena were identical, as 
ir as we could observe, in the clinical and artificially produced lesions. 

The lesion photographed in Fig. 3, B, D, and F and Fig. 4, B was pro- 
luced after five months by a solution with a pH of 3.39, caleium concentra- 
tion of 2.13 mg. per milliliter and phosphorus concentration of 1.40 mg. per 
illiliter. Terminal x-ray was rated + at five months. Gross description 
)f lesion: a well-defined lesion, rather resistant to explorer. The solution was 
not cultured for sterility. The lesion photographed in Fig. 4, D was produced 
at pH 5.49 with a calcium concentration of 0.45 mg. per milliliter and phos- 
phorus concentration of .13 mg. per milliliter. Terminal x-ray was rated 

at four and one-half months. Gross description of the lesion: surface gloss 
and contour maintained, with whitening of the surface. The solution was 
cultured, and was sterile. The lesion photographed in Fig. 4, F was produced 


at pH 5.5, with a ealeium concentration of .030 mg. per milliliter and phos- 
phorus concentration of .25 mg. per milliliter. Terminal x-ray was rated O 
at four and one-half months. Gross description of the lesion: altered surface 
gloss, resistant to explorer. The solution was cultured, and was sterile. 


Discussion 

The very close duplication of the gross and microscopic features in the 
clinical and artificial lesions from the early stages to the stage of full develop- 
ment suggests that the mechanism producing the change is identical in both 
lesions. In view of the abundance of evidence that acid demineralization is 
an essential step in the production of clinical lesions of the variety under con- 
sideration, there appears to be a very high degree of certainty that the changes 
in enamel recorded here are produced by the same mechanism in both eases. 

No attempt to describe this mechanism in detail can be made here. It 
may be said, however, that zones A, B, and C are manifestations of form bire- 
fringence in that they disappear reversibly when water replaces glycerol as 
the suspending medium, and that zones E and F are manifestations of changes 
in intrinsic birefringence in that they correspond to regions of diminished 
opacity to x-rays. It is apparent that the details of the mechanism can be 
studied in vitro. The works of Schmidt‘ and others** has laid the foundation 
for such a study. 

More recent studies by one of us (M. H. J.) indicate that the staining 
reactions of the experimentally altered enamel are identical with those of the 
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clinically altered enamel with the following: aldehyde fuchsin, methylene 
blue, toluidine blue, alizarin red, and silver nitrate. Material more resistant 
than normal enamel to acid decalcification is found in the chemically produced 
lesions in the same location as in the clinical lesions. 

A very important consequence of the use of Nishimura’s zonation and the 
use of the polarizing microscope is that the description of the spatial relation- 
ships of the various characteristics of lesions of the enamel is facilitated 
(Thus, Bodecker’s® ‘‘zone of carious degeneration’’ corresponds with zones 
E and F by virtue of the demineralization; Mummery’s* ‘‘zone of translu- 
eency’’ corresponds with zone D, since it lies just interior to the demineraliza 
tion; and Applebaum’s™ ‘‘zone of demarcation’’ may be identified as zone C 
by its characteristics in polarized light.) In our opinion, the use of the rela- 
tively cheap polarizing microscopes equipped with Red I retardation plates 
now available can abolish a large proportion of the semantic obscurities in 
this field. 


Summary 


Microscopie changes very closely duplicating those observed in early 
smooth-surface caries of the white spot variety can be produced by the ex- 
posure of enamel to sterile inorganic solutions having calcium, phosphate, and 
hydrogen ion concentrations related to each other in certain ways. 

We express here our gratitude to Dr. William Bloom for suggesting the use of the 
polarizing microscope and to Dr. J. R, Blayney for his support. 
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Endodontics 


THE NEED FOR ENDODONTIC INSTRUMENT STANDARDIZATION 


JoHN I. INGLE, D.D.S., M.S.D.,* SEATTLE, WASH. 


OR years the American endodontist has tolerated the lack of standardiza- 
Foe which exists in sizes and shapes of endodontic supplies. The time has 
come for those of us interested in endodonties, and the American Association 
of Endodontists in particular, to take action in this serious situation. 

The Endodontic Department of the University of Washington School of 
Dentistry recently evaluated the size of a number of endodontic instruments. 
The results of this study served to demonstrate to a particular manufacturer 
that he had, indeed, changed the size of a number of instruments. Previously, 
the pluggers and spreaders manufactured by this company had been finished 
in chrome plate. Because the chrome frequently chipped from the instru- 
ments, leaving them rough, the company decided to improve the instruments 
by manufacturing them in stainless steel. A discrepancy in the size of the 
new stainless steel instruments was immediately apparent; hence, this modest 
study to evaluate the disparity was undertaken. 


Study 


A random sample of spreaders and pluggers, ten each of the older chrome- 
plated instruments and ten each of the new stainless steel instruments, was 
measured with a micrometer. It was not surprising to find the new stainless 
steel spreaders to be 12.5 per cent smaller than the older chrome-plated in- 
struments (Chart I). Moreover, the new pluggers were found to be 10 per 
cent smaller at the tip than the older pluggers (Chart I). 

It is interesting to note that a ‘‘eavity’’ produced by the new spreader is 
far too small to receive a ‘‘fine’’ gutta-percha point. The spreader produces 
a cavity .0196 inch at the tip and .0351 inch 10 mm. from the tip. Into this 
cavity a gutta-percha point, .0217 inch at the tip and .0357 inch 10 mm. from 
the tip, is supposed to fit (Chart IT). Obviously a .0217-inch point cannot 
fit into a .0196-inch eavity. In actual practice, the gutta-percha points stop 
2 mm. short of filling the cavity produced by the spreader. This leads to a 
porous root eanal filling, lack of obliteration, and failure. The problem of 
the smaller stainless steel instrument is, however, a new problem and could 


*Associate Professor of Endodontics, University of Washington School of Dentistry. 
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CuHarTt I 








CHROME PLATE 


INSTRUMENT (INCHES ) 


NEW STAINLESS 


STEEL 


(INCHES) (INC 


DISCREPANCY IN 
DIAMETER 


PER CENT OF 


HES) DISCREPANCY 





No, 3 Spreader 
Diameter at tip 
Diameter 10 mm. from 

tip 

No. 8 Plugger 
Diameter at tip 
Diameter 5 mm. from 


tip 


.0224 
.0374 


-0180 
.0216 


.0196 
.0351 


-0162 
.0213 


.0028 
.0023 


.0018 
.0003 





Average diameter at the tip, 5 mm. from the tip, and 10 mm. from the tip of a random 
sample of root canal spreaders and pluggers all made by the same manufacturer. 


Ten in- 


struments of each size in stainless steel and chrome plate were measured to arrive at these 
The smaller size of the new stainless steel instrument is readily apparent. 


averages. 


Cuart IT 








A-FINE GUTTA-PERCHA 
POINT 


DIAMETER (INCHES ) 


NO. 3 STAINLESS STEEL 
SPREADER 
(INCHES ) 


DISCREPANCY BETWEEN 
THE GUTTA-PERCHA 
POINT AND NO, 3 
SPREADER 
(INCHES) 








.0217 


At the tip 
.0357 


10 mm. from the tip 


.0196 
.0224 


.0021 
.0133 





Average diameter at the tip and 10 mm. 


3 spreader. 


point and the stainless steel No. 
The 


measured to arrive at these averages. 
spreaders is readily apparent. 


from the tip, comparing the A-fine gutta-percha 
Ten each of the instruments and points were 
gross discrepancy between the points and the 


Cuart IIT 








DIAMETER OF SILVER 
CANAL POINT AT TIP 


STANDARD SIZE (INCHES ) 





DIAMETER OF FILE 
AT TIP 
(INCHES ) 


DISCREPANCY 
(INCHES ) 





.01496 
.01876 
-02166 
02550 


No. 3 
No. 4 
No. 5 
No. 6 


-01142 
.01700 
.02014 
.02540 


-00354 
.00176 
.00152 
-00010 





Average diameter at the tip of a random sample of files and silver root canal points. 


Fifteen instruments and points of each size were measured to arrive at these averages. 


the severe discrepancy which exists in each size. 


CHART 


IV 


Note 








DIAMETER OF SILVER 
CANAL POINT 10 MM. 
FROM TIP 


STANDARD SIZE (INCHES ) 





DIAMETER OF FILE 
10 MM. FROM TIP 
(INCHES ) 


DISCREPANCY 
(INCHES ) 





.02252 
.02507 
-03073 
.03503 


No. 3 
No. 4 
No. 5 
No. 6 


.01812 
.02494 
-02937 
-03306 


.00440 
-00013 
-00136 
-00197 





Average diameter 10 mm. from the tip of a random sample of files and silver root canal 


points. 
ages. 


Fifteen instruments and points of each size were measured to arrive at these aver- 
Note the severe discrepancy which exists ir each size. 
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easily be solved by closer inspection of the finished product. Apparently no 
ittempt has been made to improve the oldest problem which plagues us, 
amely, the lack of size and shape standardization in files, reamers, and 
roaches, as well as paper, gutta-percha, and silver points. 

Discussion 

This aggravating situation exists because the various independent manu- 
acturers refuse to standardize sizes and shapes of the different supplies. It 
an be solved only by united action on the part of the profession and the manu- 
acturer. Every endodontist has long been familiar with the size discrepancy 
tween most root canal files and silver canal points. For example, a No. 3 
silver point is too large to fit into a root canal prepared with a No. 3 file. A 
»lanee at Charts III and IV will show why the silver points will not fit cavities 
wepared by files of the same number. The files do not produce a cavity large 
enough to reeeive the point. When reamers are employed, the problem may 
recome even more acute. 

The silver point dilemma is usually resolved by employing a point one 
size smaller than the largest file used; however, this is a far from adequate 
solution. Here again a discrepancy exists, and the silver point is now too 
small for the eavity, rather than too large. In this instance, the point does 
not fit tightly enough to insure absolute obturation of the canal, even though 
cemented in place. 

The fact that the shapes of the filling materials also are usually incorrect 
is another matter which is ignored. For example, a ‘‘fine’’ gutta-percha point 
should be used in a canal which has been enlarged with a ‘‘fine’’ instrument. 
Actually, a root canal must be instrumented larger than the size of a No. 6 
file (.02540 inch at the tip and .03306 inch 10 mm. from the tip) before a ‘‘fine’’ 
gutta-percha point (.0217 inch at the tip and .0357 inch 10 mm. from the tip) 
can be used. A No. 6 file is not a ‘‘fine’’ instrument and, in addition, the 
heavier ‘‘shoulder’’ (.0027 inch larger) on the gutta-percha point usually pre- 
cludes its use as a single point filling. This is only one of many examples 
which might be cited in this neglected area of endodontic standardization. 

When the manufacturer has been approached with these problems, he usu- 
ally blames his competitors or pleads that his products are handmade and 
cannot be standardized. Evidently the manufacturers do not intend to correct 
this situation unless foreed to do so by the profession. I implore that it is 
past time for the endodontists to take positive action. 
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Research 


THE PATHOGENICITY OF CANDIDA ALBICANS ISOLATED FROM 
THE MOUTH 


B. LivientTHAL, B.Sc., B.D.S., D.Put.,* SypNEY, AUSTRALIA 


RAL lesions produced by Candida albicans were recognized until recent 

years mainly in adults suffering from diabetes, phthisis, or one of the 
specific fevers, and in infants. With the widespread use of antibiotics, par- 
ticularly penicillin and Aureomycin, the number of oral infections with C. 
albicans has increased. Furthermore, generalized infections with this organism 
have become more frequent, whereas formerly such conditions were rare and 
were commonly associated with self-injection of drugs by addicts. 

The causal organism of thrush has been shown to be a normal and con- 
stant inhabitant of the mouths of 33 per cent of young adults who have no 
clinical signs of thrush.t In infants the presence of C. albicans in the mouth 
is associated with thrush,? but young adults harbor the fungus without any 
associated lesions. Two questions immediately arise: (a) do the strains found 
in children differ in infectivity from those in young adults and (b) does the 
resistance of the oral tissues increase with age? From the accumulated 
knowledge of this fungal infection, it is clear that an important role is played 
by the tissues or the immunity mechanisms and/or the microbial population 
in the mouth. Diabetes and phthisis can readily lower the general tissue 
resistance to infection, whereas the use of antibiotics can radically alter the 
balance between the several microbial species in the mouth, thus enabling 
an overgrowth of the thrush fungus. 

This report is concerned with the pathogenicity of oral strains of C. 
albicans isolated from the mouths of patients with thrush and from normal 
mouths. 


Materials and Methods 


For the isolation of strains of C. albicans, tomato-peptone agar or 
Sabouraud’s agar was used. Identification of the strains was based on the 
formation of mycelium and chlamydospores in corn meal extract.* 

*Research Officer, Institute of Dental Research, United Dental Hospital of Sydney. 
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Injection of Rats and Mice.—Saline suspensions (0.85 per cent NaCl) of 
ells harvested from twentyfour-hour glucose agar slope cultures were diluted 
s indicated and 0.5 ml. injected subeutaneously in the shaven abdominal re- 
ions of the animals. 


Results 


Pathogenicity for Mice and Rats—The animals were examined after 

o or three days for the presence of a swelling at the site of injection. The 

‘esence of inflammation was checked by histologic examination of sections 

tained by the Gram-Weigert method and by hematoxylin and eosin. In 

‘able I it ean be seen that mice and rats react similarly to oral strains of 
('. albicans isolated from both thrush and healthy mouths. 


TABLE I, PATHOGENICITY OF C, ALBICANS FOR MICE AND RATS 








INFLAMMATION AT SITE OF INJECTION 
MICE RATS 
(THREE DAYS) (TWO DAYS) 
STRAIN* ORAL CONDITION . fe ft ) A | 
~ oe Thrush + + 
: 4 Thrush + 











Normal 
Normal 
Normal + 
Normal + 
Normal - + ~ 


+, Inflammatory reaction; +, poor reaction; -—, no reaction. 
*0.5 ml. saline suspension injected subcutaneously (approximately 500,000 cells). 





Further tests with rats, using oral strains and three vaginal strains, also 
showed that a strain isolated from a normal mouth was as pathogenic as some 
of the strains obtained from oral or vaginal lesions (Table IL). Furthermore, 
one strain isolated from oral thrush produced no reaction, while large num- 
bers of cells of another strain from vaginal thrush gave a poor reaction. 


TABLE II, PATHOGENICITY OF C. ALBICANS FOR RATS 








REACTION 
NUMBER OF CELLS* (TWO DAYS) 
_ STRAIN SOURCE INJECTED | 
B Vaginal thrush 280,000 
Z Vaginal thrush 290,000 
E Vaginal thrush 360,000 


x Oral thrush 55,000 
= Oral thrush 45,000 


2 Normal mouth 10,000 - 
25 Normal mouth 90,000 - 
26 Normal mouth 35,000 + 


+, Inflammatory reaction; +, poor reaction; -, no reaction. 
*Viable cells as determined by colony counts on 1 per cent glucose agar plates. 














Resistance to Antibiotics—Thirteen strains isolated from normal mouths, 
‘wo from oral thrush, and seven from vaginal thrush were tested for re- 
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TABLE III. GROWTH OF C, ALBICANS IN THE PRESENCE OF ANTIBIOTICS 








SOURCE OF STRAINS 





ORAL 
THRUSH NORMAL MOUTHS VAGINAL THRUSH 


ANTIBIOTIC X | ¥ | 1/2/3|]7|8|12|14|21|25|26|27|28|29|z| H|D|E|R|M|B 











+ 


+ 
+ 
+ 
+ 


+ 
+ 


+ 
++ 
a 
ae 
+ 
+ 
+ 


+ 


+ 
+ 


+++4+ 
+++++ 
+++4++ 
+++4++ 
+++4+ 
+++4++ 
+++4++ 
++ee+ 
+++++ 
+++H++ 
+++4++ 


Terramycin mg. + 
mg. 
Penicillin 5 unit + 
units 
Streptomycin 20 mg. 
mg. 
Chloramphenicol mg. 
mg. 
Erythromycin ug. 
10 wg. 
Control base + 
One per cent glucose agar plates were spread with a suspension of each strain and the 
net added in tablet form. Control base contained no antibiotic. Incubation: 37 degrees 
overnight. 


a 
++ 
++ ++ + 


t+++teeeter+ 
++++etetetet 
++ +teeete+ + 
t++++tetete s+ 
+++e+teteetest 
t++tteteetees+ 

t+++eteeeeees+ 

t++tteteeee 
++teteteeeest 


+ + 


++tteeeteeees 
++t++t+teteeies 
t++teetetteesest 
t+ ttt+t+teteetst 
++eteteteteeeees 


+ 





sistance to several antibiotics. Inhibition was not observed with any strain 
and with two strains enhanced growth was noted (strain X and strain 29, 
Table III). 


Sensitivity to Merthiolate——The strains tested varied in their sensitivity 
to 1 in 1,000 aqueous Merthiolate, but all were inhibited by this compound. 
The oral strains from normal mouths were more sensitive to Merthiolate than 
the strains from oral and vaginal thrush. The latter appeared to be the least 
sensitive to this dilution of Merthiolate (Table 1V). 


TaBLE IV. SENSITIVITY OF C. ALBICANS TO MERTHIOLATE 








INHIBITION 


| | INHIBITION ZONE | GRADE OF 


STRAIN SOURCE (MM.) 





normal mouth 9 oa 
normal mouth 10 ++ 
normal mouth 10 ++ 
normal mouth 10 ++ 
normal mouth 10 ++ 
normal mouth 13 ++ 
normal mouth 11 ++ 
normal mouth 12 7 
normal mouth 12 ++ 
normal mouth 16 +++ 
normal mouth 15 +++ 
normal mouth 15 +++ 
normal mouth 17 +++ 
normal mouth 18 +++ 
normal mouth 20 


oral thrush 10 
oral thrush 10 


vaginal thrush 11 
vaginal thrush 12 
vaginal thrush 12 
vaginal thrush 8 
vaginal thrush 8 
vaginal thrush 3 
Grades of inhibition: +, less than 5 mm.; +, less than 10 mm.; ++, less than 15 mm.; 
+++, less than 20 mm.; ++++, 20 mm. 
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Discussion 


The results suggest that the pathogenicity of C. albicans for rats varies 
msiderably and that this property of pathogenicity for rats is unrelated to 
bility to produce infection (thrush). 

The tests described with the available strains failed to show any sig- 
ificant difference between the strains from normal mouths and those from 


irush. 
In view of the resistance of C. albicans to antibiotics in general and 
f its presence in the mouth and in root canals,’ * the use of antibiotics alone 
| root canal therapy would appear to be unjustified. Merthiolate is an ade- 
uate inhibitor of growth of this fungus and its use in conjunction with other 
ntibacterial agents may be useful for the control of infection in root canal 
herapy. 
Summary 
The pathogenicity of nine oral strains of C. albicans for mice and rats 
vas tested. No difference was found between the strains isolated from normal 
mouths and from thrush. Resistance of twenty-two strains to five antibiotics 
was examined and the sensitivity of twenty-three strains to 1 in 1,000 aqueous 
Merthiolate was determined. 
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Studies in Diagnosis in 


Oral Surgery and Oral Medicine 


LESTER R. CAHN AND KURT H. THOMA 
PLASMOCYTOMA OF MAXILLA 
DANIEL J. HOLLAND, D.M.D., Boston, Mass. 


73-YEAR-OLD retired spinster was first seen in consultation on June 6, 

1954. She had a chief complaint of soreness and swelling of the eden- 
tulous maxilla of about five weeks’ duration, which interfered with the wearing 
of her upper denture. 

Most of the maxillary and mandibular teeth were extracted about 25 years 
previously. Two months later she had full dentures made, which were uncom- 
fortable. New dentures were constructed twenty-three years previously which 
the patient wore continuously without symptoms until about five weeks previous 
to her office visit, when she began to notice tenderness of the anterior maxilla 
and inereasing difficulty in inserting the upper denture because of a soft en- 
largement of the anterior ridge and palate. When the mass became so large 
that she could no longer wear the denture, she consulted her dentist who im- 
mediately referred her for diagnosis and treatment. She also was aware of 
a 15-pound weight loss, which she attributed to difficulty in eating. 

The patient had had no serious illnesses or operations. Eleven years pre- 
viously she was told that she had hypertension, which responded to sedation 
and rest. Three years previously she had symptoms of mild arthritis. She had 
never been admitted to a hospital and had led a full active life. 

Physical examination revealed a quiet, intelligent, 73-year-old single woman 
who looked much younger than her stated age. She was edentulous and there 
was a large soft, bluish, bulging mass of the anterior maxilla and palate on the 
left side (Fig. 1). The rest of the oral membranes were normal in color and 
tone. Intraoral and occlusal radiographs showed a diffuse loss of alveolar bone 
and palatal process. The radiolucent area was neither demareated nor charac- 
teristic of cyst formation (Fig. 2). 

The mass was not particularly painful to touch and, although soft, was 
not essentially fluectuant. There were no ulcerations of the thinned, distended 

1218 




















Soft, semifluctuant mass of the left maxilla and palate preventing insertion of full 
enture. 


1. 








Fig. 2.—Occlusal views showing diffuse loss of bone in the involved area. There were no 
demarcated borders characteristic of a cyst. 








Fig. 3.—Low-power view (X150) of first biopsy showing what appeared to be a dense, in- 
flammatory infiltrate. (Magnification, 150; reduced %.) 
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Except for the defect noted, examination of the skull by x-ray 


surface mucosa. 
The paranasal 


showed no evidence of any cranial or intracranial abnormalities. 


sinuses were normally aerated. The long bones revealed no pathology. 











A, Dense mononuclear infiltrate compatible with lymphoma. 


Fig. 4.—Second biopsy slide. 
There is much mitosis. (Mag- 


(Magnification, x500; reduced %.) 8B, The cells vary in size. 
nification, X1,000; reduced %. 

The urine and blood studies were within normal values. The Hinton test 
was negative. The patient’s temperature was 98.6° F.; the blood pressure was 
170/60. The heart and lungs were negative. Aspiration revealed no fluid. A 
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iopsy was performed, and the report was marked ‘‘chronic inflammation.’’ Dr. 
Thoma examined the patient and suggested that the slides be reviewed for a 
suestion of plasmocytoma or lymphoma (Fig. 3). 

Another biopsy was done. After I talked with the pathologist, both slides 
ere reviewed and the consensus was that this was a malignant tumor com- 
atible with plasmocytoma, although the cellular structure was not typical. The 





Fig. 5.—The tumor mass has completely regressed. The membrane appears normal. 





Fig. 6.—Occlusal view one year after x-ray therapy. Compare with Fig. 2 and note re- 


generation of bone. 
cells varied in size; the nuclei were quite active. The pathologist thought that 
the differential diagnosis would be between plasmocytoma and some form of 
lymphoma. It was regarded as highly radiosensitive (Fig. 4). 
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A diagnosis of plasmocytoma was made and, because of the tumor’s appar- 
ent radiosensitivity, a radiologist was consulted. 

X-ray therapy was started. A total dosage of 1,900 r in air was delivered 
to the tumor through an intraoral portal—200 to 300 r per day for nine days. 
The tumor mass regressed promptly. The treatments were started on July 2, 
1954, and on July 19 the maxilla appeared normal clinically. 


Follow-Up.—The appearance of the maxilla one month after the last 
x-ray treatment may be seen in Fig. 5. The patient was followed regularly. 
One year later she was symptom-free, wearing new full upper and lower den- 
tures and having gained 20 pounds in weight. Radiographs show complete re- 
generation of bone (Fig. 6). 


Summary 
A ease of plasmocytoma of the maxilla which responded excellently to x-ray 
therapy has been described. The original biopsy report was misleading and, 
with further biopsy and review, a more accurate diagnosis was arrived at. 


Discussion (Lester R. Cahn) 


In reviewing the slides of this ease, I should call the lesion a lymphomatous 
tumor, more than probably a lymphosareoma, rather than a plasmocytoma. | 
showed the slides to Dr. S. Otani of the Mt. Sinai Hospital of New York and 
he agreed with this opinion. 

I dwelt upon lymphomatous tumors in some detail in my discussion of Dr. 
Lester Silverman’s case of lymphosarcoma of the gingivae (ORAL SurG., ORAL 
Mep., AND ORAL Patu. 8: 1108, 1955), to which the reader is referred. In- 
terestingly enough, the diagnosis of the first biopsy specimen was also ‘‘plas- 
moeytosis,’’ a diagnosis that was proved to be wrong by the subsequent course 
of the disease. Here again, I wrote, ‘‘I could not see the reason for the diagnosis 
of plasmocytoma in the original biopsy. The tissues showed distinctly either 
lymphosarcoma or lymphatic leukemic infiltration.’’ 

Because of the marked lymphocytic infiltration in these lesions, the histologic 
diagnosis of ‘‘chronic inflammation’’ is frequently made. Dr. Thoma imme- 
diately recognized the fallacy of this diagnosis in this patient. 

There really should be little difficulty in distinguishing, under the micro- 
scope, chronic inflammatory tissue from lymphomatous tissue. Characteristi- 
eally, the lymphoma shows a monotony of cell type—lymphocytes or lympho- 
blasts with few histiocytes and occasional plasma cells. There is frequently a 
peculiar grouping of the cells, as though they were clawed through. The over- 
lying epithelium usually shows no reactive change. 

In chronic inflammatory lesions the cells vary in type. There are lympho- 
cytes, plasma cells, histiocytes, and variable amounts of polymorphonuclear leu- 
koeytes. The overlying epithelium shows reactive change—inflammatory hyper- 
plasia, pseudoepitheliomatous hyperplasia. The rete pegs may broaden or 
elongate and penetrate deeply into the underlying stroma. The epithelial cells 
show considerable hydropic change and not infrequently polymorphonuclear leu- 
kocytes infiltrate the cell layers. 
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It is gratifying to see what a fine result was achieved with roentgen therapy. 
However, these patients are not ‘‘out of the woods,’’ for these lymphomatous 
lesions are notoriously treacherous and, while the accessible lesion may be healed, 
new ones may crop up or dormant ones may awaken in other parts of the 
lymphoid system. 

These patients must be kept under constant surveillance with frequent blood 
counts. The latter is quite essential, for lymphatic leukemia may supervene 
vears later. I have seen examples of this several times. In one instance a 
lvmphomatous mass was removed from the inside of the cheek. Healing was 
ineventful and the patient appeared to be quite well for a year or so, when an 
ibdominal lymphoid tumor developed. 

In another instance a harmless-looking nodule on the gum which histolog- 
ically was a lymphomatous tumor was followed by lymphatie leukemia three 
years later, and in still another case lymphatic leukemia supervened twelve 
years after the removal of a markedly hypertrophic gingivae that histologically 
was typically lymphomatous. 

Discussion (Kurt H. Thoma) 

I agree fully with all that Dr. Cahn has said. The case is an excellent 
teaching ease, as it ealls to one’s attention the facts that a pathologist may be 
misled and that a pathologist’s report should be carefully evaluated, especially 
if it is not in conformity with the clinical diagnosis. 








Professional News Items 


Academy for Oral Rehabilitation of Handicapped Persons 


The Academy for Oral Rehabilitation of Handicapped Persons announces that its 
third annual meeting will be held Sunday, Feb. 5, 1956, at the Conrad Hilton Hotel in 
Chicago, Illinois. 

Further details may be secured by writing to the secretary: Dr. Hugh M. Kopel, 
19933 Livernois, Detroit 21, Michigan. 


University of Pennsylvania School of Dentistry Postgraduate Courses 
The following postgraduate courses will be offered: 


Complete Denture Prosthesis. Dr. M. M. DeVan. March 12 to 17, 1956. 

Complete Denture Prosthesis. Dr, Victor O. Lucia. March 19 to 24, 1956. 

Crown and Bridge Prosthesis. Dr. Charles B. Sceia. March 5 to 10, 1956. 

Hydrocolloid Indirect Technic for Inlays and Bridges, Dr. Morris J. Thompson, 
Beverly Hills, California. Feb. 11 and 12, 1956. 

Endodontics. Dr. Louis I. Grossman. April 12 to 27, 1956. 

The Seventh Mid-Atlantic States Conference in Dentistry, Skytop Lodge, Skytop, 
Pennsylvania. Periodontal Prosthesis. Dr. Lester W. Burket. April 22 to 27, 1956. 

Oral Surgery and Anesthesia. Dr. Thomas M. Meloy. Feb. 20 to 25, 1956. 

Periodontal Prosthesis, Drs. Morton Amsterdam and D. Walter Cohen. Feb, 27 to 
March 3, 1956. 

Please communicate with Postgraduate Courses, School of Dentistry, University of 
Pennsylvania, Philadelphia 4, Pennsylvania. 


Columbia University School of Dental and Oral Surgery 


A course in the diagnosis and treatment of temporomandibular joint pain and dys- 
function (PD 432) will be given April 4, 5, and 6, 1956, by Dr. L. Laszlo Schwartz and 
associates at Columbia University School of Dental and Oral Surgery. 

For further information, write to Postgraduate Division, School of Dental and Oral 
Surgery, Columbia University, 630 West 168th St., New York 32, New York. 


Beth Israel Hospital Announces Periodontia Courses 


A five-day course in occlusal adjustment will be given March 7 to 11, 1956. This 
course will include background material on the anatomy, histology, and physiology of the 
periodontium and dental apparatus. Diagnostic methods and treatment procedures for 
occlusal adjustment will be thoroughly discussed and demonstrated in the clinic, Par- 
ticipants will be limited to twelve. The tuition fee is $200.00. 
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A two-week seminar in periodontia is scheduled for May 7 to 18, 1956. The objective 
this seminar is to present to the practitioner all the techniques employed in periodontal 
erapy, as well as theoretical background. It will include etiology, diagnosis, and treat- 
ent of various diseases of the supporting tissues of the teeth. Periodontal pocket 
erapy, as well as an over-all mouth rehabilitation program, will be stressed. Local 
nvironmental factors and systemic influences in periodontal therapy will be discussed. 
he material will be presented by lectures, demonstrations, and clinics. The tuition fee 
$350.00. 
For further information, write to Coordinator of Education Programs, Beth Israel 
ospital, 330 Brookline Ave., Boston 15, Massachusetts. 
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Reviews of New Books 





Advances in Experimental Caries Research. By Reidar F. Sognnaes, Editor. 
Washington, D. C., American Association for the Advancement of Science, 
1955. 246 pages, 49 illustrations. Price, $6.75. 


Here is a monograph devoted specifically to information gained from research 
on the experimental production of tooth decay in laboratory animals. It is 
based upon a symposium presented at, the annual meeting of the American 
Association for the Advancement of Science, cosponsored by the International 
Association for Dental Research, held at the Harvard School of Dental Medicine, 
Dee. 29, 1953. 
The eleven chapters of the book have been contributed by twenty investiga- 
tors, representing not only dentistry but also the various basic sciences. 
This is a very readable study -which gives up-to-date information on a 
subject not only concerning every thinking dentist, but also affecting every 
person living in the modern world. Dr. Sognnaes brings together the major 
findings in a brief, general summary at the end of the book. A list of references 
is included. ; 
K. H. THoma. 
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Practice Administration for the Dentist. By William R. Mann, M.S., D.D.S., 
Associate Professor of Dentistry, and Associate Director, W. K. Kellogg 
Foundation Institute, Graduate and Postgraduate Dentistry, University 
of Michigan, and Kenneth A. Eastlick, A.M., D.D.S., Professor of Den- 
tistry, School of Dentistry, University of Michigan. St. Louis. The C. V. 
Mosby Company, 1955. Price, $8.50. 


The text, as evaluated at the University of Michigan Workshop, is a 
olleection of papers presented by qualified lecturers, the discussions of the 
apers, and the answers to several hundred questions that were prepared by 
the evaluating committees. 

This book is highly recommended, in particular, to the young practitioner 
nd as a text in dental schools for the teaching of practice administration. 


[t should be in every library. 
THomas J. Cook. 


Cirugia Bucal (Oral Surgery). By Guilleromo A. Ries Centeno, ed. 4. Buenos 
Aires, Libraria el Ateneo Editorial, 1955. Two volumes, 1054 pages, and 
1464 illustrations. 


This is a new revised edition of Dr. Ries Centeno’s well-known Oral 
Surgery in Spanish. It consists of the following chapters: I, Surgical Anatomy 
of the Jaws; II, Surgical Techniques; III, Anesthesiology; [V, Exodontia (338 
pages); V, Surgical Treatment of Apical Foci; VI, Inflammatory Processes 
of the Jaws; VII, Surgery Pertaining to Prostheses and Orthodonties; VIII, 
The Treatment of Bucco-nasal and Bueco-antral Communications; [X, Tumors 
of the Jaws. 

The illustrations, which are of excellent quality, include x-rays, photo- 
graphs, and drawings. An adequate bibliography is appended to each chapter. 

K. H. THoma. 


Zahnersatz durch Kronen, Briicken und Partielle Prothesen. By Karl Chris- 
tian Koller, ed. 2. Wien-Bonn, Verlag Fiir Medizinische Wissenschaften, 
Wilhelm Maudrich, 1954, 582 pages, 879 illustrations. 


Although prosthetic dentistry is not covered by our JouRNAL, Koller’s 
hook can be recommended to those interested in the subject because of -its 
excellent, clear, original illustrations giving, step by step, the technical pro- 
cedures recommended. 

The construction of the replacements is based on a scientific analysis of 
the ocelusion which takes into consideration biostatic factors, dealt with in 


the introduetory chapter of the book. 
K. H. THoma. 


BOOKS RECEIVED 


(Books received are acknowledged in this department, and such 
acknowledgment must be regarded as sufficient return for the 
courtesy of the sender. Selections will be made for review in the 
interests of our readers and as space permits. ) 


An Atlas of Dental Histology. By E. B. Manley, M.Sc., B.D.S., F.D.S.R.C:S. 
(Eng.), E. B. Brain, M.Se., F.LB.P., F.R.P.S., and E. A. Marsland, Ph.D., 
B.D.S., L.D.S., R.C.S. (Eng.), ed. 2. Springfield, Ill, Charles C Thomas, 
publisher. Price, $4.50. 
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The History and Conquest of Common Diseases. LKdited by Walter R. 
Bett, M.R.C.S., L.R.C.P., F.R.S.L., F.S.A. (Seot.), Norman, Oklahoma, Univer- 


sity of Oklahoma Press. Price, $4.00. 


Transplantation of Tissues: Cartilage, Bone, Fascia, Tendon, and Muscle. 
Lyndon A. Peer, M.D., Clinical and Research Director, Rehabilitation Center 
for Plastic and Reconstructive Surgery, St. Barnabas Hospital, Newark, N. J. 
Baltimore, Williams & Wilkins Company. 415 pages, 163 illustrations. Price, 
$13.50. 


Practical Oral Surgery. By Henry B. Clark, Jr., M.D., D.D.S., Chairman, 
Division of Oral Surgery, School of Dentistry, University of Minnesota; Head, 
Hospital Dental Service, University of Minnesota Hospitals; Diplomate. 
American Board of Oral Surgery; Member, American Society of Oral Sur- 
geons. Philadelphia, Lea & Febiger. 392 pages, 223 illustrations. Price. 


$8.30. 
THomas J. Cook. 




















Abstracts 
of Current Literature 


ANESTHESIOLOGY 


\nesthesia in the Poor Risk Patient. C. S. Stone, Jr., and Daniel C. Moore. 
America 34: 1249, 1954. 


S. Clin North 


The term ‘‘surgical risk’’ is generally understood to mean the over-all risk to the 
tient subjected to anesthesia and surgical procedure. The two main factors affecting the 
teome of the anesthetic administration are the physical status of the patient (which, if 
ossly abnormal, classifies him as a ‘‘poor risk’’) and the competency of the anesthesia 
rvice, 
The degree to which the abnormal physical condition of the patient has progressed 
nd the degree to which it may be controlled establish the status of the patient at the time 
e undergoes anesthesia. The following conditions are noteworthy, since they create a de- 

‘t which leads to some degree of hypoxia: shock and hemorrhage, respiratory diseases, 
\besity, cardiovascular disturbances, and metabolic disorders, including acute infections. 

The principles involved in the sound administration of an anesthetic are the same, ir- 
respective of the patient’s physical condition. Blood loss results in hemoglobie hypoxia; 
cireulatory failure, in stagnant hypoxia; decreased respiratory exchange, in tidal hypoxia; de- 
creased oxygen in the air, in atmospheric hypoxia; reduction of functioning alveoli, in al- 
veolar hypoxia; failure of utilization of oxygen demand by the body cells, from the metabolic 
conditions, in demand hypoxia. Since the poor risk patient has one or more of these con- 
ditions, the prime object of the anesthetist is the correction of oxygen want and the pre- 
vention of more hypoxia or carbon dioxide accumulation. While doing this, a proper plane 
of anesthesia technique is indicated in each case. 

The risk from the anesthesia per se depends upon the preoperative anesthetic manage- 
ment, the skill of the anesthetist, the availability of equipment, the choice of anesthesia and 
the manner of its administration, and the postoperative anesthetic management. 

The goals of the preoperative management are to have the patient arrive in the operat- 
ing room with an empty stomach, to have a clear airway, and to have a patient with a 
feeling of well-being and with fear of the anesthesia allayed. 

The person administering the anesthetic should be allowed to give the anesthetic which 
he feels can be administered most safely and effectively in each case. 

Skillful management of the anesthetic period is most important. It includes judg- 
ment of the adequacy of the premedication, starting of the intravenous fluids, maintaining 
an adequate airway, checking the blood pressure, pulse, and respirations, administering the 
correct fluids, maintaining safe surgical relaxation and insensibility to pain, and the use of a 
minimal dose of anesthetic to obtain optimal results. 

Postoperative visits by the anesthetist should be a regular routine. He should co- 
operate with the surgeon in the prevention and treatment of complications following the anes- 
thesia and the surgery, for example, hypoxia, lung complications, spinal headaches, and cere- 


bral edema following cardiac arrest. 
The prevention of oxygen want is the keystone of success in the patient of poor physical 


status, 


T. J.C. 
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Some Causes of Cardiac Arrest. J. Adriani. J. Louisiana M. Soc. 107: 219, May, 1955. 

Most cardiac arrests are associated with surgery. Many curdiac arrests are unjusti- 
fiably attributed to anesthesia. Fatalities due to anesthesia alone result from asphyxia, 
overdose, and untoward reactions to or misuse of drugs. Deaths unrelated to anesthesia 
usually result from pulmonary emboli or cardiac failure from coronary insufficiency. 

Fatalities due to asphyxia result from reduction of oxygen tension in the inhaled mix- 
ture below physiologic requirements, airway obstruction, hypoventilation from a” 
depression, or apnea from respiratory paralysis. 

Fatalities associated with anesthesia may occur at any time, but they occur most often 
during induction or at the conclusion of the operation. When the operation is completed, 
if the person who administers the anesthetic is not attentive to his or her duties, aspiration 
and respiratory obstruction, the most common causes of asphyxia in the immediate post 
anesthetic period, may then occur. 

To combat cardiac arrest successfully, cardiac resuscitation must be instituted without 
delay. Many attempts at resuscitation are successful as far as restoration of beat is con 
cerned but the patient dies because circulation was interrupted too long and cerebral damage 


resulted. 
T. J.C. 


ORAL PATHOLOGY 
Cervicofacial Actinomycosis—Etiology and Diagnosis. Mogens Glahn. Acta. chir. scan- 

dinav. 108: 183, 1954. 

The author presents eight of a series of ninety-one cases of cervicofacial actinomycosis. 
None of these cases corresponded with the prevailing view that human actinomycosis occurs 
as the result of a simple relation between actinomyces bovis and a chronic infectious disease. 

From his investigations, the author concludes that cervicofacial actinomycosis is not 
just one but a group of diseases of the jaws and teeth, caused by a few anaerobic microor- 
ganisms belonging to the actinomyces group, in synergy with certain other organisms. 

The diagnosis should include both bacteriologic and histologic studies and, if insuf- 
ficient material is available for both, bacteriologic study should take precedence. 

T.3.&. 


Adamantinoma in Relation to Tooth Development. E. B. Manley, M.Sc., B.D.S. (Birm.), 
F.D.S.R.C.S. (Eng.). D. J. Australia 26: 184-198, October, 1954. 


It has been stated that the one characteristic by which the adamantinoma can be dis- 
tinguished from the squamous-cell or basal-cell carcinoma is the differentiation of the periph- 
eral layer of cells into long columnar cells that resemble internal dental epithelium. 

Clinically, the differential diagnosis of basal-cell carcinoma and adamantinoma is of some 
importance. A basal-cell carcinoma responds more readily to deep x-ray therapy. On the 
other hand, while some success is claimed for this treatment of adamantinoma, it is more 
often ommbdecel unsatisfactory and disappointing, and cases have been reported in which 
necrosis of bone, osteomyelitis, and burning of the mucosa and skin have occurred, without 
any benefit and with considerable misery to the patient. While x-ray photographs may indi- 
cate some superficial improvement, the more inaccessibie deep portions of the tumor remain 
and may recur. In the case of an adamantinoma whose cells have undergone a marked degree 
of differentiation, a ready response to x-ray therapy can hardly be expected. 

In some cases, where it is important to recognize even slight degrees of cell differen- 
tiation in a tumor tissue, histologic diagnosis has been difficult. Whenever doubt is felt, 
examination of serial sections should be undertaken. 


ORAL MEDICINE 


Critical Re-evaluation of Antibiotic Therapy in Surgery. W. A. Altemeier, W. R. Culbert- 
son, R. Sherman, W. Cole, W. Elstun, and C. T. Fultz. J. A. M. A. 157: 305, 1955. 


Successful antibiotic therapy of established infections is predicated upon a correct 
clinical diagnosis, implemented by immediate examination by culture and smear of exudate 
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btained from the site of infection by incision, drainage, or aspiration; if no exudate can 
obtained, the selection must be made on the basis of a presumptive diagnosis until the 
ture of the causative organism is determined. There is a close correlation between the 
sults of in vitro antibiotic culture-sensitivity tests and the clinical results ultimately ob- 
ned, provided, of course, that the true pathogen has been isolated and tested and there 
no unrecognized, hidden abscess. Blind selection of antibiotics is made difficult by the 
reasing prevalence of resistant strains of organisms, especially the staphylococcus and 
am-negative bacillary forms. The proper timing of surgical intervention with antibiotic 
erapy evolves about performance of indicated surgical procedures as soon after the start 
antibiotic treatment as the patient and his lesion are readied for the procedure. 
Untoward reactions caused by the administration of antibiotic agents include: (1) 
xie reactions related to the amount of drug given, (2) sensitivity reactions due to idiosyn- 
acy or sensitization of the patient, and (3) secondary inflammations or ulcerations caused 
y superimposed infections. 
T. J.C. 


Carbohydrate Metabolism of Oral Bacteria, Its Inhibition and Activation. Herta, Hofer. 


Stoma 4: 227, 1954. 


The importance of bacterial carbohydrate decomposition for caries activity is modified 
y a number of influences on the composition of the oral bacterial flora itself and by the 
emical and physical conditions in the oral cavity. 

Diseases of the mucous membranes and of the periodontium in general change the pH 
value of the saliva and its ammonia. The function of the salivary glands is supposed 
to react more easily and more quickly to changes in the organism as a whole than the slow 
metabolism of the tooth substances. The composition of the oral bacterial flora is modified 
by such influences on saliva and on the mucous membranes, which are acting through the 
antagonism and synergism between the various kinds of bacteria. Oral nonhemolytic strep- 
tocoeci have been shown to be synergists of lactobacilli, preparing a slightly acid medium 
for them. When streptococci are selectively inhibited, lactobacilli are diminished approxi- 
mately in the same proportion. Mixed flora from saliva is always producing relatively more 
acid than the single cultures under aerobic conditions. 

In the tests, a trisodium salt of a chlorine and nickel complex was used. Growth and 
acid production of streptococci were inhibited completely by a concentration of 0.005 mg. per 
cent in the culture medium. Glutathione, added in a molar relation of 2 to 1, completely 
inactivated the inhibiting action of the chlorine complex. The acid production was even 
activated over that of the controls. It is concluded that the inhibiting action of the nickel 
chlorine was due to the oxidation of enzymatic sulhydryl groups. Hexosediphosphate was 
added in concentrations of 100 mg. per cent. The inhibiting action of the chlorine complex 
was partially abolished. It is concluded that the action of chlorine is at least partly due to 
the inhibition of sugar phosphorylation, Thiamine and thiamine pyrophosphate in concen- 
trations of 50 mg. per cent had no influence on the chlorine effect. 

Lactobacilli are not inhibited by the nickel chlorine complex, so it is supposed that 
their mechanism of sugar phosphorylation is of another kind than that of streptococci. 

Addition of hexosediphosphate to pure cultures of lactobacilli produced highly intensified 
growth and acid production. Sugar phosphorylation seems to be an important limiting 
factor for growth and metabolism of the lactobacilli. 

oe 


Antibiotics—A Review. Edgar Thomson, Fairfax Institute of Pathology, Royal Prince 
Alfred Hospital, Sydney, Australia. D. J. Australia 26: 167-175, October, 1954. 


In the use of antibiotics there is danger of toxic effects, allergic reactions, and the 
levelopment of antibiotic-resistant strains of organisms. 

The toxic effects of several antibiotics have been viewed with grave concern. For ex- 
ample, Chloromyeetin can cause depression of bone marrow activity which may result in 
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a simple leukopenia agranulocytosis or aplastic anemia; streptomycin can cause vestibular 
and eighth nerve damage resulting in giddiness and deafness; and the tetracyclines may 
cause nausea, vomiting, diarrhea, pruritus ani, and pruritus vulvae. 

Allergic reactions, such as urticaria, angioneurotic edema, anaphylaxis, asthma, and 
dermatitis, are not uncommon following administration of penicillin and may occur seven 
to ten days after penicillin administration has ceased. Sometimes these reactions are fatal. 

It is a well-known fact that organisms may develop resistance to agents with whic! 
they come in contact. This has been demonstrated in the development of resistance to 
sulfonamides and to some antiseptics. In hospital communities the incidence of antibiotic 
resistant strains has reached an alarming level and presents a difficult problem in the treat 
ment of patients and the control of cross-infection. It is possible that the indiscriminate use 
of antibiotics has been an important factor in the high incidence of these antibiotic-resistant 
strains. Recently, resistant strains have begun to appear in organisms previously believed 
to be free from antibiotic resistance. The principal mechanisms of development of anti 
biotic-resistant strains or organisms are (1) strain selection, (2) adaptation, and (3) muta- 
tion. Cross-resistance to more than one antibiotic occurs rather commonly, especially with 
Aureomycin and Terramycin. 

Because of the risks involved in antibiotic therapy, adequate bacteriologic examination 
and antibiotic sensitivity tests should be made whenever possible; physicians and dentists 
should remember that there was a ‘‘preantibiotic era’’ in which patients recovered from 
infective processes without benefit of antibiotics; antibiotics should not be used as uni- 
versal antipyretics; the prophylactic use of antibiotics should be approached with caution; 
the dangers of antibiotics should never be forgotten; and it should be remembered that 
antibiotics do not replace aseptic technique. 


ORAL SURGERY 


Treatment of Cancer of the Head and Neck. W. 8S. MacComb. Postgrad. Med. 17: 498, 
June, 1955. 


Cancer of the lower gum, often with early bone invasion, is a surgical problem requir- 
ing a radical dissection of the jaw. No reparative procedure of the resected bone should be 
considered until at least six months have elapsed without evidence of recurrent disease. 

Cancer of the upper gum or the hard palate, which is prone to involve bone early, 
should be treated by operation. Resulting defects are closed quite satisfactorily by a dental 
prosthesis, which permits the patient to eat and talk in a normal manner. The treatment 
of cancer of the head and neck is surgical and/or radiologic. At times both types of 
treatment may be necessary in order to obtain the best possible result. No other method 
of treating cancer has been discovered as yet. Therefore, if the present-day statistics are 
to be improved, the best surgical and radiation measures available should be utilized. In- 
adequate treatment by either operation or radiation reduces the possibility of subsequent 
control of the disease. The initial treatment of cancer is the most important and the most 


likely to produce a cure. 
T. J.C. 


The Primary Repair of Clefts of the Palate. Wilfred Hynes. Brit. J. Surg. 7: 242, 1954. 


The author feels that 30 to 40 per cent of patients with cleft palate speak imperfectly 
as the result of inadequate palatopharyngeal closure following standard primary cleft palate 
operations. 

If a sufficiently effective pharyngoplasty is first done, the posterior and lateral walls 
of the pharynx can be advanced to such an extent that the V-Y advancement operation is 
no longer necessary; its place can be taken by a much simpler palate repair in which the 
soft tissues of the palatal elements are used merely to close the cleft from side to side 
without making any attempt to lengthen the velum at the same time. In this way, the 
surgical damage inflected on the palate is minimized and a velum is produced which, al- 
though short by ordinary standards, possesses a high degree of movement. 
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Pharyngoplasty by muscle transplantation consists of a mucomuscular flap based up- 

vard. This is raised on each lateral pharyngeal wall, the upper end of each flap lying 
+ the level of the lower border of the adenoid pad. Each flap consists of the whole thick- 
ss and width of the lateral pharyngeal wall, that is, it has the mucosa of the lateral 
haryngeal wall on its superficial surface and the subjacent lateral pharyngeal muscles on 
s deep surface. The two flaps are then transposed upward and inward until they lie with 
eir deep muscle surfaces in a transverse mucosal defect created across the posterior pharyn- 
al wall at the lower level of the adenoid pad. 

In this way, a prominent, contractile, posterior pharyngeal ridge is produced, and 
nsiderable narrowing of the transverse diameter of the pharynx follows closure of the 
condary defects on the lateral walls of the pharynx which result from the raising of the 
vo mucomuscular flaps. The palate is then closed by a modification of the V-Y procedure 
y freshening and suturing in two layers. The step-by-step details are given. 

T. J.C. 


Fixation of Jaw Fractures With a New and Simple Method of Wiring. H. Obwegeser. 
Oesterr. Ztschr. Stomatol. 49: 652, 1952. 


The author describes a new method of permanent horizontal wiring fixation similar to 
he continuous loop wiring described by C. Stout. 

A 0.7 mm, wire is bent in several loops, each of which is turned 90 degrees; dental 
floss is inserted in each loop. 

This wire splint is attached lingually to the teeth. Then dental floss and the loops 
are passed between the teeth to the labial side. The distal end of the wire is passed through 
the loops, which are then twisted. The loops may be used for intermaxillary wire or elastic 
fixation. The wire splint also may be twisted across the fracture line, which in certain cases 
causes a retention of the fragments without any fixation against the maxilla. 

The method is indicated for fractures where a sufficient number of teeth are present. 

PW. 


Unusual Tumors and Cysts of the Neck. A. J. Jackson. Arch. Surg. 70: 895, June, 1955. 


The author presents case reports of eleven unusual tumors of the neck. Included are 
various types of carcinoma, sarcoma, huge adenomata of the thyroid, carcinogenic branchial 
cyst, Boeck’s sarcoid, Mikulicz’s disease, hygroma, metastatic tumor, hemangio-endothelioma 
of the submaxillary gland, dermoid cyst of the floor of the mouth, and a calcified branchial 
eyst. 

He also presents his calsification of tumors and cysts of the neck: 

1. Twmors of the Thyroid and Parathyroid Glands.— 
Thyroid: Adenoma, carcinoma, sarcoma. 
Parathyroid: Adenoma, carcinoma. 
2. Tumors of the Salivary Glands.—Mixed tumor, primary malignant neoplasm, 
cysts. 
3. Primary Tumors of the Lymph Glands.—Hodgkin’s disease, lymphosarcoma, 
lymphoepithelioma, leukemia, endothelioma. 
4. Secondary Twmors of the Neck.—Metastasis from the buccal cavity, direct ex- 
tension from the buccal cavity, metastasis from below the clavicle. 

. Benign Tumors.—Lipoma, myoma, dermoid, chondroma, hemangioma, lymphan- 
gioma, atheromatous cyst, sebaceous cyst, fibroma, adenoma, keloid, cylindroma, 
xanthoma. 

6. Unusual Twmors.—Mikulicz’s disease, carotid body tumor, neuroblastoma, neuro- 
fibroma, ganglioneuroma, Boeck’s sarcoid. 

. Cysts and Fistulas.—Thyroglossal, branchial (benign, malignant), hygroma. 

8. Inflammatory Lesions.—Nonsuppurative lymphadenitis, suppurative lymphade- 

nitis, tubercular lymphadenitis, diffuse cellulitis (Ludwig’s angina), actinomyco- 


sis. 


on 


T. J.C. 
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Unerupted Mandibular Canines and Their Complications. A. Grether and R. Marinnes. 
Julien Prelat, Paris, 1953. 

The authors draw attention to the fact that unerupted mandibular canines need only be 

studied superficially in oral surgery. 

Etiological factors and pathogenesis are stated. A classification of unerupted canines is 


The clinical aspects and the radiographic localization are discussed. Complications 


given. 
(1) mechanical, (2) infectious, (3) 


are studied in great detail and are divided as follows: 
neoplastic, (4) neurological, and (5) associated. 

Case reports are presented to illustrate the surgical management of the complications. 
Prognosis, indications, and principles of surgical techniques are discussed. The anatomic 
factors upon which surgical management of the unerupted mandibular canines is based are 
well presented. Surgical approach to the impacted teeth is from the labial in the majority of 
cases. Intraoral access is possible in the majority of cases. Occasionally an extraoral ap- 
proach is necessary in horizontally impacted canines located near the lower border of the 
mandible. 

This monograph, discussing a neglected aspect of the management of impacted teeth, 
presents all the essential anatomic physiologic, pathologic, and surgical aspects of the prob- 
lem, eliminating any theoretical discussions. Thirteen interesting cases are presented which 
answer all the problems an oral surgeon can encounter in the management of the unerupted 


mandibular canines. 
E. B. 


MALIGNANT ORAL TUMORS 
Sarcomatous Granuloma. A Contribution to Clinical and Pathological Studies. Oscar 


Bock. Stomat. 8: 5, 1955. 


On the basis of the cases described by Axhausen and Wassmund, and with special 
reference to personal observation, the author emphasizes the most important clinical symptoms 
involved in sarcomatous granuloma. However, these symptoms are judged insufficient to 
make a differential diagnosis between a carcinoma, a sarcoma, Paget’s disease, and pseudo 
Paget’s disease. Hence, the importance of a biopsy to aid in diagnosis is stressed. The 
author presents a short discussion of both the eosinophilia and the giant cells in the different 
histologic pictures. Difficulties arise also in the histo-pathologic diagnosis, especially in 
establishing a definite differential diagnosis between both the sarcomatous and the eosinophilic 


granuloma. 
PG; 
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Operative Oral Surgery 


SURGICAL CORRECTION OF COMPLETE BILATERAL ANKYLOSIS 
OF THE MANDIBLE 


Report of a Case 
Ropert W. CHRISTENSEN, D.D.S.,* PAsapENA, CALIF. 


HIS article will be limited to a discussion of the intra-articular ankylosis 

which, in the ease to be presented, was a result of rheumatoid arthritis. 

Rheumatoid arthritis is a systemie disease of unknown origin, characterized 
by a chronie and progressive inflammatory involvement of the articulations and 
by atrophy and rarefaction of the bone and muscles.’ It is generally believed 
that rheumatoid arthritis affects three to four women for each man, usually 
between the ages of 20 and 50 years. The etiology is not understood, but con- 
trolled investigations by the Scientifie Advisory Committee of the Empire 
Rheumatism Council and the Edinburgh Rheumatism Clinic failed to show a 
significant relationship between rheumatoid arthritis and some of the previ- 
ously acclaimed etiological factors, such as psychological problems, previous 
illnesses, endocrine diseases, childbirth and pregnancy, menstrual history, and 
menopause. A few conditions which may be etiological factors, to a varying 
degree, are infections, focal sepsis, occupations, abnormalities of the peripheral 
circulation, and truama. 

The disease may have prodromal manifestations such as slight fever, 
fatigue, weight loss, and increased sweating of the hands and feet. The dis- 
ease may have an insidious onset or it may be abrupt and violent. The joint 
involvement is usually polyarticular, tends to be bilateral, and is somewhat 
symmetrical in distribution. Early in the disease there is pain, swelling, and 
stiffness in the joints. Slight redness and warmth may be present and the 
soft tissues around the joints are thickened. There is a pronounced tendency 
in rheumatoid arthritis for exacerbations and remissions of the disease. 

The microscopic examination of specimens of articular tissues excised 
during the early stages of the disease show hyperemia, edema, and inflamma- 
tion of the synovial and subsynovial layers. The tendons and tendon sheaths 
may be involved. Inflammatory cell infiltration becomes evident. Neither 





*Member of the oral surgery staff, St. Luke Hospital, Pasadena, California. 
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suppuration nor necrosis appears. As the disease progresses, there is an out- 
growth of granulation tissue from the synovial membrane at the perichondrial 
margins which covers the articular surface as it grows. The cartilage is 
now invaded and replaced by well-vascularized connective tissue. This process 
proceeds on both articular surfaces until a fibrous bridge is formed. This is 
known as fibrous ankylosis. If ossification of the granulation tissue occurs, 
then there is a bony ankylosis. This may occur with marked enlargement 
and lipping of the articular surface. By the time the disease process has 
progressed to this stage, pain is no longer a symptom and the active changes 


may subside. 

Fortunately, the temporomandibular joints are not frequently affected by 
this disease and in eases of generalized rheumatoid arthritis they may be the 
last joints to be affected. Pain, edema, and a sensation of warmth are usually 
the earliest symptoms in the temporomandibular joints. The edema may cause 
a subluxation of the articular surface of the condyle and where there are edema 
and inflammatory reactions, trismus and severe pain during normal mastica- 
tory function occur. If the disease continues to progress, a fibrous or osseous 
ankylosis is the result. 


Case Report 


On Feb, 11, 1954, I was called for consultation, by the patient’s physician, to examine 
and treat a 59-year-old white woman who had permanent bilateral ankylosis of the mandible 
caused by rheumatoid arthritis. She had been confined to bed for fourteen years. 

The patient, D. S., was a 59-year-old white woman, who was completely bedfast due 
to generalized bony involvement caused by rheumatoid arthritis. She was a rather frail, 
anemic, good-humored woman whose general health was average with the exception of the 
arthritic condition. 

She was totally edentulous with the exception of her six remaining mandibular incisor 
teeth. She wore a full upper denture that had been made before the mandible completely 
ankylosed and was for esthetics only. It was fashioned in such a way that it could be 
removed with some difficulty, since opening of the jaws was impossible. The remaining 
incisors were greatly worn down and had several amalgam restorations on the labial 
aspect. It was impossible to examine the oral cavity, but the alveolar ridges and oral 
mucosa that could be visualized appeared normal. By asking the patient to attempt to 
open her jaws, it was possible to see most of the suprahyoid muscles attempt to function. 

The patient gave a history of a gradual onset of generalized arthritic symptoms which 
started twenty-seven years ago and progressed until she was completely bedfast twelve 
years later. At that time, almost fifteen years ago, the patient began to have pain and 
a burning sensation in the right temporomandibular joint. Locking of the jaw started 
slowly and as it progressed over the following two years joint symptoms became evident 
in the left temporomandibular joint. Ankylosis became complete approximately ten 
years ago and has remained until the surgery was performed (Figs. 1 and 2). It had 
been virtually impossible to perceive even the slightest movement of the mandible during 
the ten-year period. The diet has been limited to liquids and soft foods which could be 
forced, with the fingers, around the remaining teeth into the mouth. A few amalgam 
restorations had been placed on the labial surfaces of the incisors by her general dentist 
as the need arose. 

The roentgenographic examination of the right temporomandibular joint showed 
sclerosis of the mandibular condyle and of the adjacent articulating portion of the tempora! 
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bone as well, which appeared sclerotic and irregular over the joint surface and in the 
underlying region. The joint space was significantly narrowed and barely visualized. 
There was extreme hyperostosis of the condyle (Fig. 3). 

The roentgenogram of the left temporomandibular joint showed considerable sclerosis 
of the mandibular condyle and the glenoid fossa of the temporal bone which showed 
irregularity as well as sclerosis of the margins. The joint space was also narrowed, but not 
to the same extent as on the right side. This condyle was of more normal size and shape 
han that on the opposite side (Fig. 4). The roentgenograms showed no evidence of 
ossification of any of the masticatory musculature. The patient was unable to open her 


mouth for open-mouth studies. 


Fig. 1. 





Fig. 2. 


Fig. 1.—Preoperative photograph of patient’s mouth. 
Fig. 2.—Postoperative photograph of patient’s mouth. 


The roentgenographic conclusion was that the changes were those of rather advanced 
rheumatoid arthritis involving both temporomandibular joints. 

The general physical examination revealed the more or less routine findings in a 
bed-confined, rheumatoid arthritis patient. There were areas of spinal fusion, ankylosis of 
some wrist and finger joints, and fair motion of both arms, but inability to move the legs 
to any appreciable extent. Roentgenographic examination of the lung fields was negative. 
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There was no evidence of cardiac enlargement or murmurs. The patient was intermittently 
involved with corneal ulcers but responded to cortisone ophthalmic medication. The 


remaining general physical findings were noncontributory. 


Fig. 3. 


Fig. 4. 


Fig. 3.—Preoperative roentgenogram of sclerotic, hyperostotic, and ankylosed right tem- 
poromandibular joint. 

Fig. 4.—Preoperative roentgenogram of sclerotic and ankylosed left temporomandibular 
joint. 


. 


Laboratory Findings.—The hematologic examination on Feb. 25, 1954, showed 
4,050,000 erythrocytes and 6,300 leukocytes, of which 58 per cent were polymorphonuclear 
neutrophils; 35 per cent, lymphocytes; 4 per cent, eosinophils; and 3 per cent, monocytes. 
The hemoglobin was 12.7 grams. The bleeding time was two minutes and thirty seconds 
and the clotting time was four minutes. Urinalysis was normal. 
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Operation.—On Feb. 26, 1954, the patient was given routine premedication and pre- 
pared for surgery. Since nasoendotracheal intubation was desired, it was accomplished 
with some difficulty by Dr. R. Mueller, the anesthetist. Since it had to be a blind nasal 
ntubation and with limited cervical vertebral flexure, it was accomplished with the patient 
yremedicated but awake. Following successful intubation, the patient was given in- 
ravenous Pentothal sodium—curare with nasoendotracheal gas-oxygen anesthesia. The 
ight side of the face, neck, and head were prepared and draped in the usual manner. A 
slightly angulated preauricular incision, from the upper to lower attachment of the ear, 
._pproximately 4.0 em, in length, was made with scalpel through the skin and superficial 


Fig. 5. 





Fig. 6. 


Fig. 5.—Photograph of right temporomandibular joint prior to osteoarthrotomy. 
Fig. 6.—Photograph of surgically created right temporomandibular joint space. 


fascia. Blunt dissection was used to expose the superficial temporal artery and vein and the 
superficial orbital vessels which were grasped, cut, and tied. Blunt dissection was continued 
to expose the temporal fascia, the periosteum of the zygoma, and condyle. The posterior 
superior attachment of the masseter muscle was incised along the zygoma and reflected 
anteriorly and inferiorly to allow better visibility of the area and make inspection and 
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palpation of the coronoid process less difficult. The ankylosis was confined to the joint 
space. A vertical incision was made through the periosteum over the greatly enlarged 


condyle. This was reflected to expose the condyle, which was entirely fused with the 
glenoid fossa and zygomatic process of the temporal bone (Fig. 5). At this point a pair 
of Thoma’s special condyle retractors was introduced on either side of the enlarged neck 
of the condyle. There was no visible evidence of capsule per se, meniscus, or joint space. 


Fig. 7. 


Fig. 8. 
Fig. 7.—Photograph of initial incision of skin and superficial fascia during left condy- 
lectomy. 
Fig. 8.—Photograph of left temporomandibular joint prior to condylectomy. 
An ostectomy was accomplished through the, center of the bony mass of condyle by the 
aid of surgical carbide burs, chisel, and mallet, and a horizontal segment, 1.0 em. in thick- 
ness, was detached from its fibrous and muscle attachments and removed. The neck of 
the right condyle was free from its attachment to the temporal bone (Fig. 6). The 
roughened bone edges were rounded with a bone file. The wound was irrigated with normal 
saline. Hemorrhage from the area was minimal. Minor bleeding areas were grasped with 
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Fig. 10. 


Fig. 9.—Photograph of osteotomy through neck of left condyle. 
Fig. 10.—Photograph showing the dislodging, by aid of an osteotome, of the left condyle. 
Fig. 11.—Photograph of surgically created left temporomandibular joint space. 
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hemostats and tied with 000 chromic catgut ties. A Penrose drain was inserted deep into 
the cavity and allowed to project from the wound. The deep and superficial tissues were 
closed in layers with interrupted 000 plain catgut sutures and the skin incision was closed 
with 0000 Dermalon vertical mattress sutures, eight in number. Petrolatum gauze covered 
by plain gauze and elastoplast were used for the dressing. The mandible was still im- 
mobilized because of the ankylosis of the left temporomandibular joint. 

Because of the absence of the posterior teeth, it was deemed advisable to allow the 
right joint area to heal for six weeks before the operation on the left condyle was per- 
formed. This would allow the mandible to remain in centric relationship while healing 
occurred, 

The Penrose drain was removed on the first postoperative day and the sutures were 
removed on the third postoperative day. A collodion and gauze dressing was placed over 
the wound. Healing was uneventful. 

On April 7, 1954, an identical operation was performed on the left condyle. The 
condyle was of more normal size and shape, but the capsule and meniscus were obliterated. 
The joint space was no more than a fine line (Figs. 7 and 8). An osteotomy was performed 
in the neck of the condyle (Fig. 9) and, by the aid of an osteotome, the arthritic condyle 
was elevated from its roughened attachment to the glenoid fossa (Fig. 10). This segment 
measured approximately 1.0 cm. in thickness (Fig. 11). The wound was treated in the 
same manner as that on the right side. Following surgery, the mouth was forced open 


approximately 1 inch. The mandible was freely movable. Healing was uneventful. 


Fig. 12.—Photograph of articular surface of left condyle. 


After the third postoperative day the patient was encouraged to use the mandible. 
For a while there was moderate pain and a grating noise in the newly formed joint spaces 
during masticatory function. This gradually disappeared over an eight-week period. 
None of the branches of the facial nerve were injured during surgery; therefore, there 
was no cessation of motor function along its pathways. 

At eight weeks postoperatively, the patient had her lower anterior teeth extracted and 
her general dentist constructed and inserted dentures, 

One year postoperatively, the patient has no discomfort and functions very well. 
The vertical degree of opening has increased gradually, along with some lateral and protrusive 
excursions. The patient is able to use her jaws with complete ease at this time. 

Pathology Report.—The specimen submitted was the left condyle and was composed 
of an irregular-surfaced, globose bony structure, measuring 2 by 2 by 1 em. in greatest 
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limensions (Fig. 12). There was a lack of grossly identifiable articular cartilage of the joint 


surface. The base of the specimen was a flat and freshly cleaved surface, while the other 


surface was grossly articular-appearing with a roughened surface and lipping at the edges. 


Fig. 13. 


Fig. 14. 
Fig. 13.—Low-power photomicrograph of articular surface of left condyle, showing de- 


struction of cartilage and fibrosis. 
Fig. 14.—High-power photomicrograph of localized area of fibrosis followed by osseous 


formation. 

Sections were made through the joint in longitudinal orientation and demonstrated 
normal bone with Haversian systems (Fig. 13). The area of anticipated articular hyaline 
cartilage had been destroyed and replaced by a pannus composed of coarse-fibered bone 
shading into fibrocartilage and compressed, dense, collagenized fibrous tissue (Fig. 14). 
Other areas showed almost complete bony union across previous joint space. This resulted 
in a fibrocartilagenous and osseous ankylosis. 
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Diagnosis.—This process was compatible with the late stage of a rheumatoid arthritic 
degenerative process of the left temporomandibular joint. 


Discussion 

The success of this operation lies, a great deal, in whether the patient is 
in an active or quiescent stage of rheumatoid arthritis. This patient has been 
in a relatively quiescent phase of rheumatoid arthritis for several years. If the 
disease should become active, I believe that the injection of Hydrocortone 
acetate into the newly formed temporomandibular joint spaces or Meticorten 
orally would probably prevent further ankylosis. 

The mental and physical relief this patient has experienced since surgery 
more than compensate for the mild discomforts of the operation. Because of 
the hazards of a complete ankylosis of the mandible, that is, inability to 
visualize and treat the teeth, mouth, throat, and bronchi, difficulty or inability 
to perform emergency surgery in these areas, and the hazards of general anes- 
thesia when required, one should recommend surgery promptly in all such 
cases. 


Summary 
A ease of complete bilateral ankylosis of the mandible, caused by rheu- 
matoid arthritis, is presented. Following surgery, healing was uneventful and 
normal masticatory function was restored. 


I wish to thank Lloyd Matlovsky, photographic technician for the Los Angeles County 
Hospital and U.S.C. College of Medicine, for the photography and photomicrography used 
in this article. 
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HEMOPHILIA: ESTABLISHMENT OF DIAGNOSIS 


Report of a Case 


INGRAM W. OGpEN, LIEUTENANT COMMANDER (DC) USN* 


19-YEAR-OLD white seaman in the United States Navy was hospitalized 
A in the Fort Brooke Army Hospital, Puerto Rico, for dental extractions 
necessitated by carious teeth. His past history indicated a hemorrhagic 
liathesis and, since repeated clinical and laboratory tests were normal, he was 
transferred to the U. S. Naval Hospital, St. Albans, New York, for further 
evaluation and the necessary extractions. 

History.—This revealed bleeding tendencies in two of five brothers and 
in the maternal grandfather, who reportedly ‘‘bled easily.’’ The patient had 
previously bled excessively following the extractions of teeth. After an extrac- 
tion at the age of 11 years, he bled for ten days and seven transfusions were 
required to contro! the hemorrhage. Also during his childhood an episode of 
spontaneous epistaxis required hospitalization. In 1951 he sustained a severe 
laceration on his arm, but this healed uneventfully without excessive hemor- 
rhage. In 1953, on two separate oceasions, he had dental extractions and both 
times he suffered abnormally excessive hemorrhage for several days. 

Physical Examination Examination showed a 19-year-old, well-developed 
white man in no apparent distress. On admission, the blood pressure was 110/70. 
The chest was clear to percussion and ausculation and the heart was of normal 
size, with regular rhythm and no murmurs. The spleen and liver were not 
palpable. There were no abdominal masses, tenderness, or distention, but 
maculopapular eruption on the chest and back was noted. The laboratory 
studies showed hemoglobin, 17 Gm.; hematocrit, 53; red blood cells, 5,620,000 
(normal morphology on smear); white blood cells, 7,500 (segmented, 69; eosin- 
ophils, 1; basophils, 1; lymphocytes, 37; monocytes, 1); Kahn, negative; bleed- 
ing time, twelve minutes (Lee-White); clot retraction, partial; platelet count, 
219,240; prothrombin time, 13 seconds with control of 13 seconds; prothrombin 
consumption time, 29.5 seconds with a control of 67 (normal value is 25 and 
above); fibrinogen, 0.44 Gm. per cent. 

The intraoral examination showed the upper six anterior teeth markedly 
carious, with inflammation of the surrounding gingivae. The incisor teeth were 

The opinions contained in this article are those of the writer alone, and do not 


necessarily reflect the attitude of the U. S. Navy Department. 
*Resident in Oral Surgery, U. S. Naval Hospital, St. Albans, New York. 
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slightly mobile and sensitive to percussion. Clinically, the remaining teeth 


appeared caries-free, and the supporting structures had a perfectly healthy 


appearance. 

The x-ray examination corroborated the clinical findings. The only teeth 
exhibiting any type of periapical involvement were the upper incisors, which 
showed a thickening of the periodontal membrane. 


Treatment and Course.—Repeated laboratory assays were similar to the 
admission examination, with some variation in the clot retraction. The patient, 
with his history, was presented at the weekly Hematology Conference. It was 
felt that the laboratory reports were within normal limits. In view of the 
fact that the patient had apparently had no bleeding episodes from other wounds, 
it was surmised that he could withstand the extractions without event. It was 
further pointed out that in true hemophilia the condition should normally have 
been diagnosed before reaching the age of military service. Since the Hematology 
Clinie felt that a hemorrhagic diathesis was not demonstrated, it was recom- 
mended that the extractions be accomplished without benefit of preoperative 
medications or transfusions so that the postoperative course could be observed. 

Under 2: per cent lidocaine with 1:50,000 epinephrine, the maxillary incisor 
teeth were extracted. An incision was made around the necks of the teeth at 
the alveolar crest and the mucoperiosteum was reflected superiorly. Following 
the removal of the teeth, a small amount of the labial alveolar bone was removed 
and the mucoperiosteal edges were brought into apposition and closed with 3-0 
black silk sutures. A rubber-covered pack, consisting of an ordinary 4 by 4 
guaze pad folded and placed in a sterile condom, was placed in contact with 
the wound and held in place by the lower teeth. This type of pack was used so 
that pressure could be maintained for twenty-four hours without saturation of 
the sponge by blood and saliva. The patient was observed for thirty minutes 
and the hemorrhage was well controlled. At the end of this time there was 
only slight oozing at the line of closure. He was returned to'the ward with 
routine postoperative orders for sedation and diet. 

The patient was observed hourly and the bleeding seemed well controlled 
as long as the pressure pack was in place. On inadvertent removal of this pack 
during the first night after operation, the oozing increased slightly, particularly 
at the lateral edges of the wound. Twenty-four hours after operation the oozing 
persisted and a modeling compound splint was constructed. The splint seemed 
to control the hemorrhage, and it was kept in place for five days. During this 
time, the patient was kept on an adequate diet and was in no distress. On the 
seventh day after operation the splint was removed and there was no evidence 
of coagulation. The oozing persisted and the wound appeared as fresh as the 
day of operation. Postoperatively there had been a continual oozing of blood 
for a period of eight days. This included the time that the splint was in place. 

At this point, 500 ¢.c. of fresh whole blood was given, and five hours later 
the oozing was almost completely stopped. After a second transfusion, a 
biopsy specimen was taken of the gingival mucosa to ascertain the possibility 
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of any vascular defect. This was reported as being normal. The sutures were 
removed and normal healing took place. A bridge was ultimately constructed 
to replace the missing teeth. 

The patient was again presented at the Hematology Clinic, with all the 
ertinent data. It was recommended that further efforts be taken to establish 
| definite diagnosis in this ease. Periodic laboratory tests were ordered and all 
iad results similar to the preoperative reports. In the fifth week after operation, 
iowever, a repeat laboratory assay of his hematologic status showed these find- 
ings: bleeding time, 3 minutes; coagulation time, 11 minutes (Lee-White) ; 
platelet count, 260,000 ; clot retraction, normal; and prothrombin time, 13 seconds 
with a eontrol of 13 seconds; prothrombin consumption time,* 16.5 seconds with 
a control of 47 seconds; liver function studies, normal. 

In view of the low prothrombin consumption time, Dr. Leon Sussman, 
hematology consultant to the U. S. Naval Hospital, St. Albans, obtained studies 
which indirectly measured the content of antihemophiliae globulin (AHG),’ 
plasma thromboplastin component (PTC),? and the plasma thromboplastin 
antecedent (PTA)* in the patient’s serum. Samples of plasma from three 
known hemophiliaes, each having a known deficiency of AHG, PTC, or PTA, 
were added to samples of the patient’s blood, and coagulation studies were 
performed, including the prothrombin consumption time. With the patient 
having a prothrombin consumption time of 16.6 seconds, the results shown in 
Table I were obtained. 

TABLE I 











PROTHROMBIN CONSUMPTION TIME 
SAMPLE (SECONDS ) 
AHG-deficient plasma and the patient’s plasma 14.3 (no correction) 
PTC-deficient plasma and the patient’s plasma 26.3 (correction ) 
PTA-deficient plasma and the patient’s plasma 15.2 (no correction) 











This study indicated that the patient’s abnormal prothrombin consumption 
time (a reflection of a deficiency in the thromboplastin complex) was a result 
of a lack of AHG and possibly PTA. This conclusion is based on the correction 
of the patient’s abnormal prothrombin consumption time with the PTC-deficient 
plasma and a lack of influence by the AHG- and PTA-deficient plasmas. Con- 
sequently, the patient had hemophilia with a deficiency of antihemophiliac 
globulin and probably plasma thromboplastin antecedent. 

Result.—The patient was separated from the Military Service due to his 
hemophilia. He was informed of his condition and warned that in the event 
of any surgical experience, dental or otherwise, measures should be taken to 
control hemorrhage with fresh frozen plasma or fresh whole blood. In addition, 
he was given a wallet-sized card indicating that he was a hemophiliac, so that 
in ease of an accident he could be properly treated. 


Comment 
A ease is reported in which a diagnosis of hemophilia was established. In 
repeated laboratory assays, in only one instance was there indicated a low 


*In the previous assays the prothrombin consumption time had always been above 25 
seconds and, therefore, was considered normal, 
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abnormal prothrombin consumption time. Sussman‘ feels that a prothrombin 
consumption time of 25 seconds is a low normal and below 25 seconds is abnormal. 

The repeated normal findings indicate the intermittent nature of laboratory 
findings in hemophilia. It is apparent from this case that the prothrombin 
consumption time frequently can be misleading and that repeated assays may 
be necessary to ascertain abnormality. 

According to Quick,° ‘‘The diagnosis of hemophilia depends on the triad: 
(1) a persistent bleeding tendency in the male beginning early in life, (2) a 
deficiency of thromboplastinogen in the blood, and (3) a characteristic hereditary 
pattern.’’ In retrospect, it is apparent that this patient satisfies these require- 
ments. It is well illustrated, however, that some effort over a period of time 
may be required to establish definitely the deficiency of thromboplastinogen in 
the blood. To confuse the picture even further, Stefanini® states, ‘‘A typical 
family history can be elicited only in 65 to 75 percent of the cases.’’ 

It is felt that probably many eases of subclinical hemophilia are encountered 
in the field of oral surgery. The purpose of this report is to demonstrate that, 
if efforts are made, a positive diagnosis can be obtained in many of these cases, 
if not all of them. A study of the blood should be made in all cases of primary 
and secondary hemorrhage, not only to find the cause of the hemorrhagic 
tendency, but also to discover the presence of any dyscrasia.’ 

As a parallel to this case, the following excerpts are taken from the report 
of a case of prolonged hemorrhage following extractions in 1947. 


**At ten years of age the patient had a tooth extracted and the socket bled 
intermittently for one month.”’ 

‘‘Two brothers were bleeders and two sisters were normal.’ 

**All the laboratory examinations were within normal limits except an 
occasional doubtful prothrombin time and poor clot retraction.’’ 

‘‘While hospitalized the patient had three teeth extracted and had severe 


%? 


prolonged hemorrhage after each procedure. 

‘‘Various local attempts to provide hemostasis were uniformly unsuccess- 
ful. These included Gelfoam, Fibrin Foam and thrombin, oxidized cellulose, 
Oxyeel, tannic acid powder and epinephrine.’’ 

‘The postoperative hemorrhage was controlled only with fresh whole blood 
transfusions. ”’ 

“*In spite of the resemblance to hemophilia the patient cannot be diagnosed 
as having that disease in view of the fact that the blood examinations have been 
consistently negative. In this instance the etiology of the prolonged bleeding 
remains obseure.’”’ 

These excerpts seem to indicate that this patient, too, had hemophilia and 
satisfied the previously mentioned triad. As more is understood about the 
mechanisms of coagulation, it is felt that cases of this type will have the estab- 
lishment of a definite diagnosis and proper precautions can be observed in their 
surgical management. 
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A CASE OF GIANT-CELL EPULIS 
GUILLERMO A. Ries CENTENO, D.D.S., BUENOS AIRES, ARGENTINA 


HE patient, M. V., was a 21-year-old man, who consulted us because of a large 
epulis extending from the external surface of the upper jaw. It extended 
from the central incisor to the second premolar, with a wide base of attachment 
between the cuspid and the lateral incisor. It was bleeding slightly, was not 
painful, and had a vinous red color (Fig. 1). The neighboring teeth were firmly 
attached and there was no motility. The radiographic examination did not show 


any important osseous changes. 


Fig. 1.—Giant-cell epulis. Photograph of the tumor located in the maxilla. 


The tumor was three months old. It began as a little bulge between the 
incisor and the cuspid. It grew slowly, separating the teeth, until it reached the 
present size. Laboratory tests were within normal limits. 


Operation.—An infraorbital injection of 2 ¢.c. of Novocain-epinephrine 
was made, with supplementary subperiosteal injections around the tumor. A 
gingival incision was made down to the bone at the site of the first premolar, 
and another was made at the site of the lateral incisor. These were connected 
with the tumor by horizontal incision above the lesion. The mass was detached 
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Fig. 3. 


Fig. 2.—Photograph taken immediately after the operation. The teeth have been re- 
moved and the alveolar process has been resected between the lateral incisor and the cuspid. 

Fig. 3.—Photograph taken after the buccal mucous-periosteal flap was sutured to the 
palatal gingiva. 
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Fig. 5. 


Fig. 4.—Microphotograph of giant-cell epulis. 
Fig. 5.—Higher magnification of fleld shown in Fig. 4. 
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with a periosteotome. The lateral incisor and the cuspid were removed. The 
incision was extended on the palatal side, after which the tumor was detached 
vith a bone chisel and removed (Fig. 2). The edge of the bone was resected 
with rongeurs to allow the mucoperiosteum to cover it. The flap was sutured 
o the palatal margin of the gingival incision (Fig. 3). The postoperative 
‘ourse was uneventful. 


Histopathologic Examination.—The microscopic findings were consistent 
vith a diagnosis of giant-cell epulis (Figs. 4 and 5). 
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CENTRAL HEMANGIOMA OF THE MANDIBLE (CENTRAL ANGIOMA) 
Report of a Case 


Victorino G. Vitua, D.D.S., M.S.D.,* anp Feirx LimcHaysenea, D.M.D.,** 
MANILA, PHILIPPINES 


EMANGIOMA may occur in any bone of the skeleton, It is said that the 

proliferative blood vessels may come from the periosteum, but in most 
instances the tumor develops in the spongiosa or as a central angioma.’ 
Central angioma in the jaws appeared to be extremely rare.* Some of the 
cases reported in the literature ended in fatality due to severe hemorrhage 
after extraction of the teeth. The present case is reported, therefore, because 
of the rarity of this kind of tumor in the jaws and because of its significance 
to oral surgeons. 

Case Report 

A female patient, 18 years of age, was seen with a new growth in the 

anterior portion of the mandible. The growth occupied an edentulous area 





Fig. 2. 
Fig. 1.—Diagrammatic drawing of the bony tumor in the mandible. bg, Bony tumor; 
a, lower right central incisor; b, lower left second premolar. Broken line indicates the level 
of resection of the tumor. 
Fig. 2.—Radiograph of the bony tumor. Note the honeycomb appearance of the bone at 
the alveolar border. 


between the lower right central incisor and the lower left second premolar (Fig. 
1). A radiograph of the case is shown*in Fig. 2. The tumor produced a honey- 
comb appearance of the bone in the alveolar process. The missing permanent 


*Professor of Oral Histology and Pathology, College of Dentistry, University of the 
Philippines. 
**Practicing dentist. 
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Fig. 4. 


Fig. 3.—Decalcified section of the bony tumor. CB, Cortical bone; SB, spongy bone; 
BM, bone marrow. Note the numerous dilated capillaries filled with red cells. 

Fig. 4.—A higher magnification of a certain area of the bone marrow. Note small 
capillaries sprouting from the bigger ones. 
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teeth were congenitally absent. The patient could not remember whether or not 
she had had deciduous teeth in this region. It appeared that the expansion of 
the growth was more in a vertical and mesiodistal direction than in a labio- 
lingual direction. The height of the growth was already on a level with the 
incisal edge of the lower right central incisor. On palpation, the growth was 
hard, firm, and not painful. The overlying mucous membrane was smooth and 
normal in color. The duration of the growth was more than nine months. 

An incision was made in the mucoperiosteum along the ridge extending 
from the lower right central incisor to the lower left second premolar. After 
the mucoperiosteal flaps were reflected, the bony growth was resected by 
means of a bi-bevel drill at the level of the neck of the two adjacent teeth. 
A great deal of hemorrhage ensued. The bony specimen was sent to the 
laboratory for microscopic diagnosis. 

Pathologic Findings.—The specimen (Fig. 3) shows a portion of the bone 
marrow under a cortical bone with numerous dilated capillaries filled with 
red blood cells. It may be noted that the cortical bone seemed to have under- 
gone some resorptive process in the periosteal side. Fig. 4 shows a higher 
magnification of a certain area showing small capillaries sprouting from the 
bigger ones which are extensively dilated and packed with red cells. The red 
cells appeared to be matured cells without nuclei. The blood vessel tumor 
seemed to be confined mainly to the alveolar part of the jaw corresponding to 
the honeycomb area in the radiograph. In this area, the bone marrow showed 
the characteristics of red marrow. In other areas, where the fat cells or yellow 
marrow predominate, the blood vessel tumor is rarely present. 

Diagnosis: Hemangioma in the marrow of the mandible of the cavernous 
type. 

Comment 

In this particular case, a central angioma in the mandible was located in 
the area where the permanent teeth were congenitally absent. One wonders 
whether the developmental abnormality or partial anodontia was related to 
the development of the tumor. A clinical diagnosis of central angioma in the 
jaw would be difficult to make unless there had been a history of spontaneous 
bleeding or previous excessive bleeding following a traumatic injury or surgi- 
eal intervention. The history and duration of the growth, as well as the 
‘adiographie findings, appeared to be of little specific help. Other benign 
central lesions in the jaws may give a similar history and radiographic findings. 
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Oral Medicine 


ORAL SYMPTOMS AND TREATMENT OF A NICOTINIC 
ACID DEFICIENCY 


W. Bast. Jonnson, Captain (DC) USN 


ARKED deficiency of any one vitamin is considered rare in our nutri- 
tional and economie environment. However, the persistence and dura- 
tion of the eondition reported and the spectacular return to normal of the 


tissues involved following treatment make the following a desirable case to 
report. 
Case Report 


Complaint and History of Present Illness.—The patient, a 21-year-old man, was ad- 
mitted to the dental service of a United States Naval hospital on Jan, 25, 1954, with a diag- 
nosis of lichen planus. The patient’s chief complaint was of a sore, burning tongue and a 
persistent white growth on the tongue and the buccal mucosa. These complaints had ex- 
isted for a period of six years. He had sought treatment for this condition at various 
dental and medical elinies and had been unsuccessful in obtaining any relief. The glos- 
sopyrosis and pain of the tongue prevented the patient from eating many routine foods. 
Alcoholic beverages and coffee increased the paroxysms of pain of the tongue and caused 
an acute glossopyrosis. 

Past History.—There was no history of oral manifestations of a similar nature prior 
to the onset of the present condition, which the patient first noticed six years previously. 
The patient gave a history of several episodes of an eczema rash between the ages of 5 and 
14 years; however, there was no involvement of the oral tissues during these episodes. 


Family History.—The patient is one of two siblings. An older brother, 33 years of 
age, has had a similar condition for a period of nine years. The brother has sought medi- 
cal treatment, but all treatment to date has been unsuccessful. The patient stated that 
the pain experienced by the brother has been reduced with passage of time, although the 
lesions have persisted. No history of a similar condition could be elicited concerning the 
patient’s mother and father. The patient, who is from the State of Wisconsin, could give 
no history of pellagra in his family or of having received a diet conducive to pellagra. 


Examination Findings.—Oral examination revealed thick, grayish white, gelatinous 
plaques, covering most of the dorsum and lateral borders of the tongue. There were sev- 
eral areas observed on the buccal mucosa of the same type of grayish white plaques as on 
the tongue (Figs. 1 and 2), The tongue, morphologically, appeared to be a mixture of scrotal 
tongue and geographic tongue. The tissue coloration of the tongue varied from beefy red 
to a bluish red in appearance. There was a generalized hyperemia of the gingivae. 


The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 


Service at large. 
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General Physical Findings.—The patient’s general physical examination was within 
normal limits. No physical manifestations indicative of pellagra were observed. 


Laboratory Examination.—Blood studies and urinalysis were within normal limits, 
and the Kahn test was negative. 
Radiographic examination revealed no abnormality of the heart or lung fields. 


Fig. 1. 


Fig. 2. 
Fig. 1.—Tongue surface plaques at time of admission. 
Fig. 2.—Enlarged view of plaque area of. buccal mucosa. 


Bacteriologic findings: The report of specimen smears taken from the tongue and 
buccal mucosa indicated many white blood cells and epithelial cells, as well as many gram- 
positive cocci in pairs. Report of the antibiotic sensitivity test (disc) was as follows: 

Bacterium: Beta hemolytic streptococcus; Neisseria meningitidis. 





NICOTINIC ACID DEFICIENCY 


Paper disc sensitivity: 


Two-plus susceptibility: penicillin and Aureomycin; penicillin and Terramy- 


One-plus susceptibility: Aureomycin; Chloromycetin; Furadantin; penicillin; 
Terramycin; bacitracin and polymyxin. 


Fig. 3. 


Fig. 4. 


Fig. 3.—View of buccal mucosa twenty-four days following termination of medications. 
Fig. 4.—View of tongue twenty-four days after termination of medications. 


Course and Treatment.—On Jan. 25, 1954, the admittance date, specimen smears of 
the oral lesions were taken for bacteriologic and antibiotic sensitivity tests. Laboratory, 
radiographic, and physical examinations were accomplished. 
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On Jan. 28, 1954, procaine penicillin, 300,000 units once daily, Terramycin, 250 mg. 
four times daily, and vitamin B,, 1 ¢.c. intramuscularly once daily, were initiated. Sodium 
bicarbonate mouthwash four times daily was prescribed, and the local application of 
gentian violet to the oral lesions once daily was commenced. 

On Feb. 9, 1954, no change in the oral lesions could be noted and the pain and burn- 
ing sensations of the tongue still persisted, although to a lesser degree. Previous medica- 
tion was discontinued, and a regimen of Aureomycin, 250 mg. four times daily, was started. 
On Feb. 16, 1954, the patient developed a gastritis, associated with nausea and vomiting. 
All medication was discontinued. 

On Feb. 26, 1954, vitamin B complex, 1 ¢.c. intramuscularly once daily, was started 
and the local application of gentian violet to the oral lesions was continued. At the end 
of fifteen days, the plaques showed a diminishing of size and the pain and burning sensa- 
tions, which had been persistent, were now minimal. 

On March 15, 1954, a ten-day period of observation was prescribed. The lesions per- 
sisted, although -to a lesser degree than on original examination. The glossopyrosis and 
pain were minimal and only intermittent. 

On March 26, 1954, nicotinamide, 2 ¢c.c. (100 mg.) intramuscularly twice a day, was 
instituted, and on April 2, 1954, there was a marked change in the tongue and buccal 
mucosa. Most of the plaques had either disappeared or greatly diminished in size. All 
pain and discomfort had completely ceased. The diagnosis was changed from lichen 
planus to avitaminosis, nicotinic acid deficiency. 

On April 12, 1954, the tongue and buccal mucosa surfaces were completely free of all 
plaques, and the coloration of the tongue appeared to be normal (Figs. 3 and 4). At this time 
all medication was discontinued, and the patient was observed for a three-week period. Dur- 
ing this period of observation there was no indication of recurrence. The patient was 
returned to duty on May 3, 1954. He was seen as an outpatient five weeks after his release 
from the hospital, and there were no indications of any recurrence. The glossopyrosis and 
pain had entirely disappeared. The patient was now able to eat all foods in comfort. It 
is interesting to note that on several previous consultations the patient had been informed 


that his condition was untreatable. 


Comment 


A problem of diagnosis is exhibited by this case. The eczema of the pa- 
tient’s earlier years, although not observed recently, actually may have been 
a mild pellagrous manifestation, which could have assisted in arriving at a 
diagnosis. Also, the patient lived in the State of Wisconsin, which is not con- 
sidered to be in an area of endemic pellagra. The absence of a dietary defi- 
ciency and the patient’s past history again would be misleading. None of the 
general physical symptomatology was observed to aid in the diagnosis; yet, 
the oral manifestations of chronie pellagra—papillary hypertrophy, fissuring, 
gingivitis, glossitis, and tongue lesions closely resembling leukoplakia'—were 
present. 

Burket? indicates that one or more characteristic pellagrous symptoms 
may be lacking, and a severe glossitis represents the chief clinical finding. 

The symptoms of the patient upon admission were not conclusive enough to 
make a definite diagnosis of pellagra, and thus a generalized avitaminosis 
regimen was adopted until a specific vitamin deficiency could be recognized. 
Also, it was necessary to rule out the possibility of specific bacteria as the 
probable cause ; hence, the use of the antibiotic sensitivity test and the employ- 
ment of the antibioties. 
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Spies and Aring*® reported that patients were relieved of peripheral neu- 
ritis associated with pellagra by the injection of vitamin B, and that the as- 
sociated stomatitis and glossitis were affected only by nicotinic acid. This was 
borne out in the treatment of this case. 

Nicotinic acid is a component of the tissue enzymes, which are concerned 
vith glyeogen utilization and cellular respiration. The pellagrous symptom 
-omplex results from a marked deficiency of intake or utilization of nicotinic 


cid. 

Nicotinie acid has a marked vasodilatory action when taken in sufficient 
mounts. A sensation of flushing, itching, and burning of the skin is some- 
imes experienced. The amide of nicotinic acid is used therapeutically.? This 
vas the medication of choice in the final therapeutic treatment of this case. 
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Surgical Anatomy and Physiology 


THE INNERVATION OF THE DENTAL ORGAN 
Studied by New Techniques 
A. J. HELD aANp C. A. BAupb, GENEVA, SWITZERLAND 


HE innervation of the dental organ (pulp, dentine, periodontium*) has 

been the object of considerable work. These studies were compiled in two 
publications by Bernick'” '* and we have related, in a previous paper,’ the 
most important research work devoted to this subject. The conclusions of 
various authors differ and are often contradictory. That may be explained 
not only by the technical difficulties of fixation and silver impregnation of the 
dental tissues, but also by the difficulties of interpreting the images observed, 
since all the argyrophilic fibers are not of nerve origin. The perfecting of a 
special technique of fixation, combined with a reliable silver impregnation, as 
well as a particular optical method of observation, led us to reopen the study 
of this problem. 


Material and Methods 


Our material for observation consisted of sound human teeth extracted, 
for orthodontic reasons, from children 10 to 12 years of age. The teeth were 
cut into pieces immediately after extraction and were treated as indicated in 
the following paragraphs. Small portions of periodontium of adult female 
patients (32, 59, and 75 years of age) underwent the same treatment. 


Fixation.—A fixative penetrates slowly in tissue as compact as a tooth, 
and many structures are already altered when the solution reaches them, 
especially if they are as frail as nerve fibers or nerve endings. On the other 
hand, the different components of fixatives spread at various speeds; the 
acids progress more quickly and spoil the structures before the arrival of the 


From the University of Geneva, Faculty of Medicine, Laboratory for Ultrastructural 
Research, Geneva, Switzerland. 

The printing of the color plates was supported by a grant of the Pharmaton Company, 
Lugano, Switzerland. 

*Periodontium is the association of gingiva, alveolar bone, periodontal tissues improperly 
called “periodontal membrane,” and cementum. It represents the supporting part of the dental 
organ. This conception was officially adopted in 1953 by the XIIIth Congress of the ARPA 


Internationale. 
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ssential elements of the solution, causing clotting, precipitates, and shrinkage. 
'o avoid such artifacts, we used a method of fixation by substitution pro- 
iosed by Baud.’ 

The first step of the method is exactly the same as the freezing phase in 
he technique of Altmann-Gersh."* Its principle involves an instantaneous 
efrigeration of the tissues at a very low temperature (under 150° C.), thus 
voiding the formation of minute ice erystals at the expense of the tissue’s 
ater, which would create artifacts. 

Immediately after extraction, the tooth fragments are immersed in iso- 
entane refrigerated by liquid oxygen (with pure isopentane, 165° C.; with 
mpure isopentane, 190° C.). Swiftness of manipulation is essential, as some 
iterations occur in the tissues in less than one minute. After a few seconds, 

the specimens are thoroughly frozen. 

The second step of the technique is the transferring of the pieces in a 
xative still liquid at —40° to -50° C.; acetic aleohol (20 ml. absolute ethanol 

plus 3 drops of acetic acid) is perfectly adequate. Test tubes half full of 
this solution are placed in a Dewar jar containing a mixture of carbonic ice 
nd ethyl oxalate, which maintains their temperature between —50° and —40° 
('. The tooth fragments are taken out of the isopentane with a spatula previ- 
ously refrigerated in liquid oxygen, and rapidly transferred in the -40° C. 
fixative, where they remain until the solution reaches room temperature, 
which takes at least twenty-four hours. During this period, the acetic alcohol 
progressively melts the ice in the pieces and, through substitution, takes its 
place without transition. Therefore, there is no period when the tissue is 
thawed and not fixed, since the ice kept at -40° C. can melt and disappear only 
when the aleohol dissolves it. Every thawed element, no matter how deeply 
situated in the anatomic structure, is immediately fixed. 

The pieces fixed in acetic aleohol and brought to room temperature under- 
ro a second fixation during seven days in an incubator at 55° C. in the mixture, 
. W. 24, of Weber.*°* 

Silver Impregnation 

For the silver impregnation of our material, we employed the method 

of Weber.*° 

In order to eliminate the lipids, the fixed pieces are washed (dioxane, 50 

ml., and isopropylie aleohol, 25 ml.), with several changes, during twelve to 
eighteen hours in the ineubator at 55° C. They are then decalcified for 
twenty-four to forty-eight hours at room temperature in a solution composed 
of 100 ml. distilled water, 4 ml. pure nitrie acid, and 5 ml. formol 40 per cent. 
After washing in distilled water, with several changes, for two to six hours, the 
fragments of the tooth are immersed in a mixturet to bring about a dilatation 


*Dioxane 50 ml. Formic acid m 
Isopropylic alcohol 25 ml. Chloral hydrate gr. 
Formol 40 per cent 15 ml. Acetic acid 5 ml. 


*Triethanolamine ml. 
Pyridine ml. 
Formol 40 per cent ml. 
25 per cent aqueous solution of 

sodium hydroxide drops 
Distilled water ml. 
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of the submicroscopie spaces. The tissue is again washed in distilled water, 
changed several times, until the smell of pyridine has vanished. The pieces 
are then prepared for preimpregnation in a new, clean flask containing silver 
nitrate, 1 per cent in distilled water, and left in darkness for two to eight days. 
Afterward, they are washed rapidly in distilled water for one to two hours. 

For the silver impregnation, the specimens are bathed for twenty-four to 
forty-eight hours, in darkness and at room temperature, in a solution of 
ammoniacal silver.* After the impregnation, the specimens are washed in 
renewed distilled water for fifteen to thirty minutes and are left for twenty- 
four hours at room temperature, for the reduction, in the following mixture: 
distilled water, 100 ml.; formol 40 per cent, 5 ml.; hydroquinone, 2 gr.; and 
trisodium citrate, 1 gr. A last washing in tap water for six to twelve hours 
is followed by a dehydration in aleohols of increasing strength, a passing in 
toluol, and an embedding in Tissuemat at 62° to 64° C. The blocks are cut 
in serial sections at 7 micra with a sliding microtome and the sections are 
mounted in Canada balsam. 


Microscopic Observation 


When examining the preparations, it is necessary to distinguish between 
the structures impregnated with silver nitrate which are of nerve origin and 
those which are not (for example, reticulin, neuroglia). The observation in 
polarized light allows this distinction; in effect, as Baud'~* has demonstrated, 
only the nerve fibers show the phenomenon of dichroism in those conditions— 


that is to say, they appear with a different coloration if the polarized light 
going through them vibrates parallel to their long axis or in a perpendicular 
direction. Dichroism permits one to affirm the nerve origin of the observed 
fibers; its absence is proof that the fibers are argyrophilic but not of nerve 
origin. 

The research of dichroism is made by comparing, under a polarizing 
microscope equipped with a polarizer or an analyzer, the differences in the 
coloring and intensity of the light transmitted by the fibers when this light 
vibrates parallel or perpendicular to the axis of the fibers. Two means can 
be employed to attain this aim: first, the preparation is turned with the help 
of the turning plate of the microscope above the polarizer ; second, the analyzer 
is turned above the fixed preparation. The light is often polarized by the 
mirror of the microscope, which is a cause of error, but this can be eliminated 
by placing a bit of oiled paper above the mirror surface. 

The presence of dichroism in nerve fibers and its absence in argyrophilic 
fibers not of nerve origin (reticulin, neuroglia) are explained through the 
arrangement of submicroscopic silver particles. In effect, the observation of 
silver-impregnated preparation under the electron microscope demonstrates 
that the silver deposits in the fibers are submicroscopie particles disposed in 


*To 5 ml. of 10 per cent silver nitrate dissolved in distilled water, add enough drops of 
concentrated ammonia to dissolve the precipitate formed and obtain a clear fluid. At this 
stage, add 5 drops of 25 per cent aqueous solution of sodium hydroxide. Dissolve the new 
precipitate again with concentrated ammonia added drop by drop (only the necessary amount 
of ammonia needed). Complete to 100 ml. with distilled water and shake the solution well. 
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linear series parallel to the fiber axis; these particles produce the dichroism. 
the same conditions the fibers not of nerve origin appear only scarcely 
rewn with much larger grains (not oriented) coloring the fiber, but not 
nferring the dichroism to it.* ® 

The observation in polarized light allows one to distinguish two kinds of 
‘ve fibers: (1) thick fibers, weakly dichroic, colored in black by the silver, 
ich are sensitive fibers, and (2) tiny narrow fibers, colored light brown by 
e silver impregnation, strongly dichroic, belonging to the vegetative sys- 
24,12,1,2 This fact is explained when observing the preparations under 
electron microscope; the myelinic fibers show few fibrils separated by 


n 
nh 


e 


‘ge spaces, whereas the amyelinie fibers display a compact interlacing of 
brils, with reduced spaces giving a dense texture to the axon.’® For the 
silver particles, therefore, there are narrower and better-oriented spaces in the 


velinie fibers. 
Finally, the nerve endings appear under the form of a metaterminal 


pparatus, an extremely thin and dichroic filament presenting cyclic varia- 
tions in the course of its functioning.*» ® ® 


Results 


Our techniques of fixation and observation, when applied to the dental 
organ, have given results comparable with those obtained with other tissues. 


Fig. 1.—Tooth of a child 11 years of age. Odontoblastic layer at left; predentine at right. 
In the layer of odontoblasts are some nerve fibers. The thick, dark ones are sensitive fibers 
and the thin, clear ones are vegetative fibers. Some of them end in close contact with the 
odontoblasts; others follow a straight path and penetrate into the predentine. 


Pulp.—tIn the dental pulp there are thick and darkly colored fibers (sensi- 
tive) and others that are thin and lightly colored (vegetative fibers).. They 
can either follow the blood vessels or go their own way. Most of ‘them end 
in the odontoblastic layer, with a metaterminal apparatus, directly against 
the cell body (Fig. 1). Others, on the contrary, penetrate into the predentinal 


tubules. - 
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Predentine (Uncalcified Dentine).—The nerve fibers going through the 
predentine follow a straight course; they accompany the odontoblastie proc- 
esses in the canaliculi. These fibers are dark and thick and, therefore, are 
sensitive fibers. It is easy to distinguish the nerve fibers from the odonto- 
blasts and from the argyrophilic fibers of the predentine, as they are the only 
dichroic fibers (Plate 1). No other nerve fibers running in another direction 
and no nerve endings can be observed in this layer. 


Fig. 2.—Tooth of a child 11 years of age. Canaliculi in the dentine, with a nerve fiber ending 
with a metaterminal apparatus at the right. 


Fig. 3.—Gingiva of a 32-year-old woman. Several nerve terminations end on the collagen 
ents of the chorion, as metaterminal apparatus presenting different stages of cyclic varia- 
ions. 


Dentine.—The nerve fibers of the predentine proceed into the dentine, 
where they accompany the odontoblastic processes in the canaliculi; their 
pathway is straight or slightly curved (Plate II). They rarely separate and, 
after a more or less extensive route, they end with a metaterminal apparatus 
generally close against the wall of the tubule (Fig. 2). 
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Plate I. — Tooth from a 11-year-old child. Oblique section through 
predentine. In the center of each picture, a nerve fiber in a tubule. 
Polarized light microphotographs (the vibration direction of the 
light is represented by an arrow below each picture). Left: in the 
position of maximal absorption the nerve fiber appears dark. Right: 
in the position of minimal absorption the fiber appears lighter 
coloured. (goo x) 


Plate Il. — Tooth from a 11-year-old child. Longitudinal section 
through dentine showing 4 nerve fibers in dentinal tubules. Pola- 
rized light microphotographs (the vibration direction of the light 
is represented by an arrow below each picture). Left: in the position 
of maximal absorption the nerve fibers are dark. Right: in the 
position of minimal absorption the fibers appear lighter coloured. 
(900 x) 














—— 
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Periodontium.—In the connective tissue of the periodontium, the two 
pes of nerve fibers seen in the pulp—sensitive and vegetative fibers—can be 
und. Some end deep in the conjunctive chorion layer, either at the surface 
the collagen bundles (Fig. 3) or close to the nuclear membrane of fibro- 
asts (Fig. 4). The other fibers, especially the sensitive ones, extend almost 

far as the epithelium and terminate at the surface of the most superficial 





Fig. 4.—Gingiva of a 75-year-old woman. In the center of the picture is a nerve termina- 
ion ending on the nuclear membrane of a fibroblast of the chorion. At the extreme right is 
inother nerve ending along a collagen fiber. 





Fig. 5.—Gingiva of a 32-year-old woman. Left to right: Epithelium, basal membrane, 
ind superficial layer of chorion. Three nerve endings at different stages of their cyclic varia- 
tions can be seen on the collagen fibers of the chorion. 


collagen fibers (Fig. 5). They always end with a metaterminal apparatus 
presenting particularly clear cyclic variations (Figs. 3 and 5). Practically 
speaking, we have seen no nerve fibers penetrating into the epithelium and 
no encapsulated, or even coiled, nerve endings in our preparations. 





A. J. HELD AND C. A. BAUD 


Discussion and Conclusion 


These results concerning elements of true nerve origin, excluding othe: 
argyrophilic fibers, correspond with some observations found in the literature. 

Regarding the pulp, we found two types of fibers (sensitive and vegeta- 
tive) described by Brashear,?® Berkelbach van der Sprenkel,’* Christensen,” 
Zerosi,** and Graf and Bjoérlin,** and loose terminations around the odonto- 
blasts, but no subodontoblastiec plexus, the existence of which has already 
been denied by Gordon and Jorg.” *° 

We observed the penetration of essentially sensitive fibers into’ the 
dentine, as well as their endings, as did Dependorf,”? Mummery,** Miinch,” and 
Berkelbach van der Sprenkel.’* All those fibers follow a course parallel to the 
dental canaliculi; the argyrophilic fibers whose direction is perpendicular, 
as Illyes®® and other authors have already described, are not dichroic (not of 
nerve origin). 

In the periodontium, the endings on the collagen bundles and the nucleus 
of fibroblasts, although different morphologically, were observed by Berkel- 
bach van der Sprenkel,’> but we have not found, in our preparations, the 
coiled endings seen by Kadanoff,?° Lewinski and Stewart,”" and Zerosi,** or 
the penetration of nerve fibers in the epithelium described by these same 
authors. Yet, in histologic preparations sent recently by Zerosi, we have 
clearly observed fibrils penetrating into the epithelium. 
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Anesthesiology 


POSTANESTHETIC HYSTERICAL APHONIA 
Bruce L. Douae.as, D.D.S., Reco Park, N. Y. 


PHONTIA is a loss of speech due to a peripheral lesion and is frequently of 

hysterical origin, according to Knoefel.'' It is not a disease in itself, but 
is a symptom of an underlying disorder. Burstein and Rovenstine? state that 
it is the expression of departure from a normal state. It should be treated, 
therefore, as an external manifestation of a psychological disturbance. The 
systemic factors also should receive competent attention. 

A person with hysterical aphonia transfers his emotional difficulties grossly 
into a somatic or physical plane. This is known as hysterical conversion. The 


patient is often unconcerned with his aphonie state, since its persistence may 
constitute an effective repression of an underlying emotional problem, according 
to Clerf and Braceland.* 

A ease was reported by Bangs and Friedenger,* in which a 13-year-old girl 
developed idiopathic aphonia. Three months following its onset, while recover- 
ing from anesthesia for a tonsillectomy, she regained control of her voice. There 
is a striking contrast between this and the ease to be reported here. 


Case Report 


A 28-year-old married woman, mother of two children, showed no contraindications to 
general anesthesia for the removal of six maxillary anterior teeth. The anesthetic administra- 
tion, using nitrous oxide-oxygen-Vinethene, was uneventful. The patient received adequate 
quantities of oxygen throughout the procedure. 

Recovery from anesthesia was quite slow. The patient remained motionless, then listless, 
for a period of twenty minutes. She was moved to the recovery room, where she remained 
‘fasleep’’ for another half-hour. Her blood pressure was 122/80, almost identical with the 
preanesthetic state. 

During the next half-hour, she tossed rather restlessly. Then, as if awakening from an 
hypnotic trance, she opened her eyes, smiled, and seemed completely relaxed, but she was 
unable to use her voice. . 

After a few attempts at verbal communication, she resigned herself to writing notes 
and did not seem overly anxious about her inability to talk. She wrote that this was the 
first time that she had had this experience, but that she felt well and was not worried. 

The patient’s voice did not return for forty-eight hours, at which time she awoke 
from a midday rest in full control of her speech. 
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It became obvious, in a few postoperative contacts with the patient, that she was 
mentally disturbed and in a constant state of incompatability with her family and environ- 
ment, but she steadfastly refused to accept psychiatric help. The aphonic incident did not 
seem to have had a profound effect upon her. 
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Comment (B. B. Raginsky, Montreal, Quebec) 

Hysterical conversion symptoms are used as a defense against a more 
serious and threatening underlying conflict. Because of this mechanism, 
patients showing even severe conversion symptoms—symptoms which would 
make the nonhysterical patient extremely anxious—reveal very little anxiety. 
This absence of anxiety is one of the major symptoms in making the diagnosis 
of hysteria. 

In the case of the patient reported in Dr. Douglas’ article, the psycho- 
dynamics involved would appear to be one in which the general anesthetic 
reduced the patient’s conscious defenses to such a low level that, on recovery 
from anesthesia, she used this symptom of aphonia to protect herself from 
expressing her true feelings about the home situation. 

Consciously or unconsciously, she was fearful prior to the anesthesia that 
she might reveal her true feelings during the anesthetic period. On awakening, 
she was pleased to find that she could not speak and, therefore, most likely had 
not revealed her underlying true feelings. After two days, when her conscious 
defenses were reorganized, she felt strong enough to repress her ambivalent 
feeling in spite of the return of speech and verbalization. ; 

Recent research on the mechanisms involved in hysterical and hypnotic 
phenomena suggests that the muscles involved in speech are under greater 
tension as measured by electromyography than would appear to be the case 
from just observing the aphonic patient.* 

I hope that this comment will be of some assistance in understanding the 
psyehodynamies of this patient and especially in understanding the so-called 
contrasting patient mentioned in reference No. 4 of the article. 


*Malmo, R. B., Boag, T. J., and Raginsky, B. B.: Electromyographic Study of Hypnotic 
Deafness, J. Clin. and Exper. Hypnosis 2: 305-317, 1954. 








Oral Roentgenology 


ANATOMIC LIMITATIONS IN INTRAORAL ROENTGENOGRAPHY 
OF THE UPPER MOLAR REGION 


RussE.L G. STEPHENS, D.D.S., AND JoHN H. Barr, D.D.S., B.Se., Boston, Mass. 


T HAS been claimed correctly that a true roentgenographic orientation of 

teeth with their supporting structures will require placement of the film 
parallel to the long axes of the teeth. It also has been implied that this require- 
ment can be satisfied almost routinely in intraoral periapical roentgenography, 
with particular advantage in upper molar regions.* **'* However, in order 
to retain a reasonable periapical view, numerous exponents of the parallel film 
technique have readily admitted the frequent need for departure from truly 
parallel film placement. Since this has raised doubt as to the validity of the 
implied claims for the technique, a study was undertaken to evaluate the effec- 
tiveness of routine parallel film placement in the upper molar region. 

Anatomic limitations are usually the determining factors in devising any 
intraoral technique designed to reproduce the entire tooth together with cor- 
rectly oriented supporting bone. In the upper molar region, these determining 
factors will be (1) the length of the tooth, (2) the axial inclination of the 
tooth, (3) the height of the palate vault, and (4) the level of the inferoexternal 
border’ of the malar bone. Illustrations used in support of the parallel film, 
or ‘‘long-cone’’ technique have presupposed a generous height for the palate 
vault and an equally favorable level for the lower border of the malar bone® ® 
(Fig. 1). 

Measurements have been obtained from 100 young white adults (90 of 
whom were males) in order to ascertain the anatomic limitations in this region. 
The only criteria used in the selection of subjects for measurement were as 
follows : 

(a) Minimum age 19 years to insure completed facial growth. 

(b) Bilateral presence of upper first and second molar teeth free from 

extensive caries or gross abnormality of form. 

(c) Normal occlusal level of molar teeth. 

(d) Absence of torus palatinus. 


From the Division of Oral Diagnosis, Tufts College Dental School. 
18 owe before the International Association for Dental Research, Chicago, March 
b > 
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UPPER FIRST MOLAR s 








Fig. 1.—Reproductions of illustrations shown in support of presentations of the parallel film 
technique for upper molar teeth, lateral projection.* ® 


Fig. 2.—Instrument used to measure palate vault height, malar height, arch width, and dis- 
tance from midline to malar bone. 
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TABLE I 











MEAN MEDIAN 
VALUE VALUE 
MEASUREMENT (MM.) (MM.) 


I. Height of palate vault above occlusal plane [ 19 19 
om = 0.20 





Height of inferoexternal border of malar bone above the 25 25 
occlusal plane (located by palpation and marked on skin) om = 0.27 


Arch width (between mesial triangular fossae of first 48 
molar teeth) 

Distance from midline to external surface of the face at 60 
a point immediately over the inferoexternal border of the 
malar bone 








Using the instrument illustrated in Fig. 2, four measurements were recorded 
for each individual in the vertical plane through the two upper first molar 
teeth. These findings are summarized in Table I, while the distribution of indi- 
vidual measurements of height of the palate vault and height of the malar 
bone are presented in the form of a scatter diagram (Fig. 3). 
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Fig. 3.—Scatter diagram showing data obtained on height of palate vault and height of in- 
ferior border of malar bone. 


On statistical analysis of the measurements, all distributions proved normal 
using the chi-square test for goodness of fit. Pearson product-moment coefficient 
of correlation was computed for the height of the palate vault and the height 
of the malar bone, and showed no correlation of any predictive value (plus 
0.18). Further confirmation of the measurements has been obtained by ref- 
erence to a number of dried skulls. 

To illustrate the clinical significance of these findings, Fig. 4 was prepared 
to scale, using (1) the median or mean values from Table I, (2) Black’s’ 








Fig. 5. 


Fig. 4.—Section through upper first molar teeth based on mean values obtained, showing 
correct orientation of maiar bone, first molar tooth, and palate vault height. 
, Fig. 5.—Superimposition on Fig. 4 of the projection of radiation for parallel film tech- 
nique (see Fig. 1). 





1276 RUSSELL G. STEPHENS AND JOHN H. BARR 


figure of 21 mm. for the average length of the upper first molar tooth, (3) an 
assumed tooth inclination? ** of 10 degrees, and (4) an allowance of 3 mm. 
soft tissue covering the lateral surface of the malar bone. It now becomes 
evident (Fig. 5) that the illustrations reproduced in Fig. 1 have grossly over- 
simplified the technical problem with which we are confronted. It is im- 
mediately apparent that in the average case, with a lateral projection, it is 
impossible to reproduce an unobseured view of any periapical bone, irrespective 
of the technical approach. 
+ 15° 
™\ 
+10 —— 


e 
+5 ee 
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SCALE m.m. 

Fig. 6.—Correctly represented projections of radiation for parallel film placement accord- 
ing to. varying tooth inclinations. With 5 degree tooth inclination, palate height must be not 
less than 21 mm., and malar height must be 26 mm. or more. With 10 degree tooth inclina- 
tion, palate height must be not less than 19 mm., and malar height must be 29 mm. or more. 
With 15 degree tooth inclination, palate height must be not less than 17 mm., minimal malar 


height is 32 mm. 

Correctly represented parallel film placement would eall for the projections 
of radiation illustrated in Fig. 6, according to any tooth inclinations which may 
be considered appropriate, and allowing the unlikely assumption that the film 
could be placed in contact with the palate vault throughout its length. Ref- 
erence to the data in the seatter diagram (Fig. 3) discloses that with parallel 
film placement and 2 mm. of periapical bone regarded as a minimum acceptable 
view, molar tooth inclinations of 5 degrees or 10 degrees permit these require- 
ments to be satisfied in no more than 15 per cent of the cases studied. With 
axial inclinations of 15 degrees or greater, the requirements could not be met 
in any instance. In an additional 35 per cent of persons, however, the entire 
length of the tooth could be reproduced together with less than the 2 mm. of 
periapical bone. 

These percentages increase if parallel film placement is disregarded, that 
is, by utilizing all possible combinations of film placement and vertical angu- 
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lation of the radiation. Again referring to the scatter diagram (Fig. 3), 
alysis of the data reveals that films with 2 mm. of unobseured periapical 
one ean be expected under these conditions in 25 per cent of cases if tooth 
nelination is 5, 10, or 15 degrees, but often at the sacrifice of correct orienta- 
ion of structures. In an additional 50 per cent of instances, the entire length 
¢ the tooth ean be reproduced, but with less than the suggested 2 mm. of 


eriapical bone. 

Our study supports the frequent need for compromise conceded by ex- 
ionents of the parallel film technique. Modification of the technique inevitably 
ntails distortion of the relationships of teeth and supporting bone as depicted 
in the roentgenographic film. Only a useful correlation between malar heights 
nd palate vault heights, or between palate vault heights and tooth lengths, 
vould simplify the technical problems of a lateral projection of the first molar 
‘ooth. We have shown that there is virtually no correlation between the former 
ieasurements; investigation already has been undertaken into the possibility 
of a useful correlation between tooth length and palate vault height in indi- 


viduals. 
The superior attributes of the parallel film have not been questioned, but 


routinely suecessful use of the necessary projection does not appear feasible 
in the face of anatomic limitations in the upper molar region. 


References 


. Barr, John H.: An Effective and Practical Roentgenographie Technic, J. Canad. D. A. 
21: 30, 1955. 

2. Black, G. V.: Descriptive Anatomy of the Human Teeth, Philadelphia, 1902, S. 8. White 
Manufacturing Company. 

3. Diamond, Moses: Dental Anatomy, New York, 1952, The Macmillan Company. 

. Fitzgerald, G. M.: Dental Roentgenography I: An Investigation in Adumbration, or 
the Factors that Control Geometric Unsharpness, J. Am. Dent. A. 34: 1, 1947. 

. Fitzgerald, G. M.: Dental Roentgenography II: Vertical Angulation, Film Placement 
and Increased Object-Film Distance, J. Am. Dent. A. 35: 160, 1947. 

i, Fitzgerald, G. M.: Dental Roentgenography. III: The Roentgenographic Periapical 
Survey of the Upper Molar Region, J. Am. Dent. A. 38: 293, 1949. 

. Gray, Henry: Anatomy, Descriptive and Surgical, London, 1897, Longmans, Green & Co. 

3. MeCormack, Donald W.: Dental Roentgenology, A Technical Procedure for Furthéring 
the Advancement Toward Anatomical Accuracy, Calif. 8. Dent. A. J. 13: 89, 1937. 

. Richards, A. G.: Roentgenographic Technics Made to Order, J. Am. Dent. A. 39: 396, 
1949, 

. Salzmann, J. A.: Principles of Orthodontics, Philadelphia, 1943, J. B. Lippincott 
Company. 

. Updegrave, W. J.: Paralleling Extension-Cone Technique of Intraoral Dental Radi- 
ography, OrAL SurG., ORAL MED., AND ORAL PaTuH. 4: 1250, 1951. 

2. Waggener, D. T.: Newer Concepts in Dental Roentgenology, J. Canad. D. A. 17: 363, 
1951. 

3. Wheeler, R. C.: Textbook of Dental Anatomy and Physiology, Philadelphia, 1940, W. B. 
Saunders Company. 

. Williams, 8S. W.: The Paralleling Technic for Intraoral Roentgenology, J. Am. Dent, A. 
43: 419, 1951. 





Oral Pathology 


TUMORS OF THE MINOR SALIVARY GLANDS 


A Study of Twenty-three Cases 


S. N. Baasxar, D.D.S., Pu.D., ano J. P. WEINMANN, M.D., Cuicaao, ILL. 


Introduction 


HE tumors of the major salivary glands have been classified and their 

histologic characteristics thoroughly studied. Reports on the morphology 
of the tumors originating in the minor salivary glands, however, are scarce. On 
the other hand, because of their small size and wide variety of locations, clinically 
these tumors are frequently misdiagnosed. The purpose of this article, there- 
fore, is twofold: (1) to review the recorded cases and (2) to describe the 
morphology, site of origin, and relative incidence of twenty-three additional 
tumors of the minor salivary glands. 

The literature on the tumors of the salivary glands is extensive, and a 
number of classifications have been suggested.’* Since the classification sug- 
gested by Bauer and Bauer‘ is based on the major morphologic peculiarities 
of each group rather than the finer details of individual tumors, it is preferable 


to others, 

Table I is based on all available previous reports* *** and shows the inci- 
dence and distribution of the 181 tumors of the minor glands thus far de- 
scribed. These tumors have been classified as mixed tumors (102), muco- 
epidermoid tumors (33), pleomorphic adenomas (11), papillary cystadenomas 
or cystadenomas (3), adenomyoepitheliomas (6), malignant mixed tumors (3), 
carcinomas (19), and adenocarcinomas (4) (Table II). However, due to the 
absence of a universally acceptable classification, this breakdown is not re- 
liable. Most of these tumors originated in the palate and forty of the total 
were considered malignant. Smith, Broadbent, and Zavaleta,® in a report on 
the clinical features and treatment of tumors of the oral mucous glands, ob- 
served that the incidence of mucoepidermoid tumors is much higher among 
these tumors than among the tumors of the major salivary glands. 


rom the Department of Oral Pathology, University of Illinois College of Dentistry, 


F 
Chicago, Illinois. 

This investigation was carried out under Contract W-49-007 MD 496 with the Medical 
Research and Development Board, Office of the Surgeon General of the United States Army. 
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Distribution and Histology of Minor Salivary Glands 


Minor salivary glands, both mucous and serous, are normally present 
n the mucosa of the lips, cheeks, hard and soft palates, tongue, and the floor 
f the mouth (Table III). The histology of these glands is well known.** It is 
1ecessary here only to recall that the cellular components of these glands are 
the acinous epithelium (mucous and serous), the myoepithelium, and the 
uboidal, columnar, pseudostratified columnar, and stratified squamous epithe- 
ium of the suecessive segments of the excretory ducts. 


TABLE IIT 








| TYPE 
. Mucous membrane of lips Mixed, but mucous predominant 
. Mucous membrane of cheeks Mixed, but mucous predominant 
3. Accessory sublingual glands Mixed, mainly mucous 
. Glossopalatine glands Pure mucous 
5. Anterior lingual glands (glands of Mixed 
Blandin or Nuhn) on sides of median 
line under apex of tongue 
. Albuminous glands, gustatory glands, or Serous 
glands of von Ebner (associated with 
the circumvallate papillae) 
. Mucous glands of root of tongue Pure mucous 
3. Glands of palate Pure mucous 


MINOR SALIVARY GLANDS 








Material and Methods 


The material consists of twenty-three surgically removed tumors, of which 
eight were from the hard palate, three from the soft palate, two from the 
junction between the hard and soft palates, three from the maxillary alveolar 
mucosa, two each from the cheek, lip, and maxillary tuberosity, and one from 
the fornix of the vestibule in the region of the upper incisors. The patients, 
fifteen men and eight women, ranged in age from 24 to 80 years. 

Specimens were fixed in 10 per cent Formalin or 95 per cent chilled 
aleohol, embedded in paraffin, sectioned, and stained with hematoxylin and 
eosin, Mayer’s mucicarmine (counterstained with hematoxylin), erythrosin- 
safranine,** and van Gieson’s stain. 

Findings 

Pleomorphic Adenoma (Mixed Tumor).—Pleomorphic adenoma is the term 
used to denote a tumor of salivary gland origin in which both the parenchyma 
and stroma assume a wide variety of patterns.” ** Although in rare instances 
a carcinoma might develop in them, most of these tumors are considered 
benign.* 28 They are supposed to occur most frequently in the parotid gland. 
Four of the present twenty-three cases were pleomorphic adenomas. Of these, 
two oceurred in the hard palate, one in the soft palate, and one in the vestibular 
fornix (Figs. 1 and 2). The parenchyma of these tumors consisted of sheets 
of polyhedral cells with eosinophilic eytoplasm and ovoid nuclei, cords, acini, 
and tubes of cuboidal, polyhedral, and flattened epithelium, and areas of fusi- 
form cells. The latter cells, on special staining (van Gieson and erythrosin- 
safranine), were shown to be myoepithelium. The acini and tubes often con- 
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tained a deeply eosinophilic or lightly basophilic, amorphous, mucin-positive 
material. In many areas the epithelium lining the ducts and acini was con- 
tinuous with sheets and cords of the surrounding parenchyma. Mitoses were 
not frequent except in one case where the tumor, although encapsulated, showed 
areas of one to two mitoses per high field. In one of the tumors, some cells 
showed squamous metaplasia and abundant keratin pearl formation (Figs. 3 


Figs. 1 and 2.—Gross view and low-power photomicrograph of a pleomorphic adenoma 
(#63/49) removed from the vestibular fornix. Hematoxylin and eosin. (Magnification: 1, 
xe: & a both reduced %. ) (Conreeay of Dr. E. Olech.) 

Fi (#909/52). Photomicrograph showing squamous meta- 
plasia. “Hematoxylin and eosin. (Magnification, X85; reduced \%.) 

4.—Pleomorphic adenoma (#909/52). Photomicrograph showing areas of keratin 
(K) and mucin (M). Hematoxylin and eosin. (Magnification, x85; reduced %.) 
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ind 4). Near the mucosal surface of this tumor a large excretory duct, which 

as lined by stratified squamous epithelium and which contained keratin pearls, 
ould be seen. The lining of this duct was in direct continuation with the 
arenchyma of the tumor. 





_ Fig. 5—Pleomorphic adenoma (#63/49). Note cartilage-like area. Hematoxylin and 
eosin. (Magnification, X85; reduced \. 

Fig. 6.—Pleomorphic adenoma (#320/54). Photomicrograph of a section stained with 
mucicarmine. Upper part shows an area of pseudocartilage. Arrow points to an area where 
mucin-positive material has started to accumulate between the parenchymal ceils. In hema- 
toxylin and eosin sections this area did not reveal the intercellular changes. Mucicarmine. 
a X85; reduced \%.) 

, 7 ef -—Canalicular adenoma (#3/54). Hematoxylin and eosin. (Magnification, X85; 
reduce 

‘ Fig 4) .—Canalicular adenoma (#3/54). Hematoxylin and eosin. (Magnification, 600; 
reduce 
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The stroma of these tumors, like the parenchyma, showed a strikingly 
varied picture. In some places, delicate connective tissue septa intervened 
between large sheets of epithelium; at others, the hyalinized, cylindrically 
arranged stroma separated strands and columns of epithelium. Areas of these 
tumors showed myxomatous degeneration of the stromal connective tissue. 
Sections stained with hematoxylin and eosin showed cartilage-like areas of the 
stroma (Fig. 5). These areas in mucicarmine-stained sections were mucin- 
positive. In some parts of the tumors, where hematoxylin and eosin stain 
showed densely cellular areas, mucicarmine stain revealed small amounts of 
intercellular mucin-positive material (Fig. 6). These areas apparently repre- 
sent the early stages in pseudocartilage formation. Thus, the intermingling 
of the epithelial secretion with the connective tissue and isolated epithelial 
cells produced large homogenous basophilic areas which superficially resembled 
cartilage. 

Adenomas.—Adenomas are benign epithelial tumors in which the histologic 
picture is not as varied as in the pleomorphic adenomas. These tumors are 
uniformly differentiated and may be subclassified according to the predominant 
morphologic feature. The following cases would illustrate the various varieties. 


Canalicular Adenoma.—Canalicular adenomas are rare. Only one case 
from the palate (Case 7 of Eggers’) and two from the parotid gland* ** have 
been previously reported. It is possible that some cases have been misclassified 


as ‘‘mixed tumors,’’ not illustrated in reports and, therefore, lost. 

Four of our cases (two from the lip, one from the hard palate, and one 
from the cheek) belonged to this group. Two of these (from the lip and the 
cheek) presented classic pictures. (Canalicular adenomas occurring in these 
sites have never been previously described.) These tumors were well encapsu- 
lated. The parenchyma consisted predominantly of tubes and columns of 
columnar and cuboidal epithelium with proximally placed oval nuclei (Figs. 
7 and 8). The cytoplasm was eosinophilic and, in some places, finely granular. 
These cells closely resemble the lining cells of the excretory ducts of salivary 
glands. Myoepithelial cells did not contribute to the tumor. Some of the 
tubes or ducts contained lightly basophilic, vacuolated, mucin-positive ma- 
terial. Mitoses were difficult to find. The scanty stroma of these tumors inter- 
vened between the epithelial columns and was partially hyalinized. As com- 
pared to the pleomorphic adenoma, these tumors present a strikingly uniform 
picture. 

The other two tumors (from the lip and the hard palate) also showed a 
uniformity of the parenchyma. It consisted of small cuboidal or polyhedral 
cells which were arranged mainly in ducts and tubes. One of the tumors was 
not encapsulated, and a portion of an adjoining mucous gland was included in 
the specimen (Fig. 9). The border between the tumor and the gland showed a 
number of excretory ducts, some of which showed a piling up of their lining 
cells and transition into the surrounding tumor cells (Figs. 9 and 10). This 
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neneapsulated growth reached up to and pressed against the covering oral 
‘ithelium (Fig. 11). In addition to the ductal and tubular orientation of the 
arenchyma of these two tumors, there were a few areas of islands and strands 

epithelium. In areas the parenchyma was more abundant than in the two 


Fig. 9.—Canalicular adenoma (#233/51). Photomicrograph shows part of the normal 
gland, the tumor, and the intervening area_of changes in the excretory ducts of the gland. 
——. weaning of lining cells of the duct. Hematoxylin and eosin. (Magnification, X85; re- 
duced %. 

Fig. 10.—High-power view of area indicated in Fig. 9. Hematoxylin and _ eosin. 
(Magnification, 600; reduced %.) 

Fig. 11.—Canalicular adenoma (#233/51). Photomicrograph shows encroachment of the 
oral yn mn the tumor parenchyma (arrow). Hematoxylin and eosin. (Magnification, 
x85, reduce i 
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previous cases. At some places it even appeared cylindromatous. However, 
the relative uniformity and the predominantly tubular orientation of the 


tumors warranted their inclusion in this group. 


Adenomyoepithelioma or Myoepithelioma.—The presence of myoepithe- 
lium in normal salivary, mammary, sweat, lacrimal and ceruminous glands is 
known and its participation in tumors of some of these organs has been 
demonstrated.* 7° *5 2° Such tumors, when benign, have been termed myo- 
epitheliomas’® or adenomyoepithelioma.** Although the term adenomyoepithe- 
lioma was first used by Bauer and Fox?’ to denote both benign and malignant 
varieties, later Bauer and Bauer*® preferred the term myoepithelial adenocar- 


cinoma for the latter. 

The present material showed three cases of myoepithelioma or adenomyo- 
epithelioma. These tumors occurred in the hard palate, the soft palate, and the 
cheek. Two of these tumors were well encapsulated (Fig. 12), while the third 
was separated from the covering epithelium by the compressed corium. The 
tumor parenchyma consisted primarily of slender fusiform cells with a thin, 
almost spindle-shaped or ovoid nucleus (Fig. 13). These cells were especially 
prominent ini van Gieson and erythrosin-safranine* stains. They formed inter- 
lacing columns or a feltlike network, or they were arranged on delicate con- 
nective tissue stalks and resembled pine needles. In some areas of one of the 
specimens, these myoepithelial cells appeared stellate, with an ovoid or angular 
nucleus, and formed a loose network with abundant homogeneous eosinophilic 
intercellular substance. This material was not mucin-positive. 

The second, relatively scarce cellular element was a low columnar or 
cuboidal cell which formed a few tubular structures or acini. These cells were 
evidently of ductal cell origin and took a relatively insignificant part in the 
composition of the neoplasm. The peripheries of the ductlike structures 
showed a row of myoepithelial cells which were arranged with their long axes 
perpendicular to the wall. 

The stroma of two of the tumors was very scanty and consisted of ex- 
tremely fine, loose connective tissue which intervened between the columns of 
myoepithelium (Fig. 12). In one of the cases, the stroma, although scanty in 
most areas, at places appeared as islands and columns of hyalinized material 
which did not stain with mucicarmine. 


Mucocyst Adenoma.—Another variant of the adenomas was a tumor 
originating in the soft palate in a 32-year-old woman. The tumor had been 
growing slowly over the past two years and was removed in its entirety. It 
was well encapsulated and its parenchyma consisted entirely of one type of 
polygonal cell with noticeably eosinophilic cytoplasm and an ovoid or spheroid 
nucleus (Figs. 14 and 15). These cells formed numerous interconnected islands 
and sheets which were interspersed by numerous large pools of mucin (muci- 
carmine-positive). The presence of mucin altered the morphology of the 
immediately surrounding cells, which at places appeared fusiform (Fig. 15). 
Mitoses were absent. The stroma was remarkably scanty and was present 
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Fig. 12.—Myoepithelioma (#461/53). Photomicrograph includes the capsule. Hematoxy- 
lin and eosin. (Magnification, x85; reduced %.) 

Fig. 13.—Myoepithelioma (#461/53). Note feltwork of myoepithelium. van Gieson. 
(Magnification, 600; reduced 4%.) 

Fig. 14.—Mucocyst adenoma (#268/51). Photomicrograph shows an encapsulated tu- 
mor, the parenchyma of which consists of a single cell type. The cell sheets are interspersed 
by pools of mucin (positive in mucicarmine stain). Hematoxylin and eosin. (Magnification, 
X85; reduced 1%.) 

_ Fig. 15.—High-power_view of tumor shown in Fig. 14, showing mucin pools and the 
unicellular parenchyma. Hematoxylin and eosin. (Magnification, X600; reduced %4.) 
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only at the periphery of the tumor. Here, strands of connective tissue ex- 
tended for a short distance from the capsule into the tumor mass. The cells 
which comprised this tumor resembled the ductal cells seen in the normal 
mucous gland which was removed with the tumor. It is obvious that in this 
benign neoplasm the predominant cell was the ductal epithelium which dif- 
ferentiated toward a mucus-secreting cell and produced large cystlike pools of 
mucus. For this reason, it was termed mucocystadenoma. It is essential to 
make this distinction from the other predominantly mucus-secreting neoplasms, 
especially the mucoepidermoid tumors which are invariably malignant and which 
oecur frequently in the oral mucous glands. The cellular components of the 
mucocystadenoma were smaller and lacked the granulation seen in the large 
oxyphil granular cells of the oncocytoma. 

Fibroadenoma.—The predominant feature of the fibroadenomas of the 
salivary glands is the preponderance of the fibrous connective tissue as com- 
pared to the epithelial elements. These tumors resemble the pericanalicular 
fibroadenomas of the breast. Three of the present series of cases (one originat- 
ing at the junction of hard and soft palates, one as a central lesion of the hard 
palate, and a third in the hard palate mucosa) belonged to this group. The 
first two tumors had no distinct capsule and the scanty parenchyma consisted 
of islands and narrow, compressed, sometimes atrophic strands of epithelium 
(Figs. 16 and 17). In a few places the epithelium formed ductlike structures. 
The ductlike arrangement of cells, the occasional granulation of the cellular 


cytoplasm, and the presence of a basophilic, mucin-positive secretion in the 
lumen of the ducts spoke for a glandular origin of these tumors. Their most 
striking feature, however, was the overabundance of the stroma which con- 
sisted of densely collagenized areas, cellular areas of young fibroblasts, and 
In numerous places the stroma en- 
The 


presence of one of these tumors on the endosteal side of the bony palate is of 


areas showing hyalinization of collagen. 
croached, compressed, or strangled the glandular epithelium (Fig. 17). 


interest. 

In the third tumor removed from the hard palate, the striking feature 
was extensive myxomatous degeneration of the stroma which was the pre- 
dominant constituent of this tumor. The tumor was not encapsulated and in 
a few areas it encroached upon the overlying epithelium. Large areas of 
myxomatous stroma were interspersed with small, polyhedral, round or oval 
nucleated cells with lightly eosinophilic cytoplasm. This tumor is comparable 
to the myxofibroadenomas of the breast and may be classified as such. 


Mucoepidermoid Tumors.—Stewart, Foote, and Becker’® were the first to 
recognize this tumor as an entity and they distinguished a benign and a malig- 
nant variety. The distinction between the two forms, however, finally rests on 
the demonstration of metastasis. Microscopically, the malignant muco- 
epidermoid tumors are characterized by: (1) the predominance of epidermoid 
cells, (2) absence of microcysts, (3) sheetlike arrangements of cells, (4) ab- 
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enee of tubular and papillary features seen in the benign form, and (5) 
bsence of large mucus pools and absence of interstitial inflammation. The 
enign tumors show multiple cell types, mucus pools, cysts, papillary features, 
id relative abundance of stroma. However, the microscopic criteria pointed 
it by Stewart, Foote, and Becker’® are not too clear-cut. 


we. 





Fig. 16.—Fibroadenoma (#540/51). Note abundant stroma and strands of compressed 
parenchyma, Hematoxylin and eosin. (Magnification, x85; reduced 4.) 

Fig. 17.—High-power view of fibroadenoma shown in Fig. 16. Hematoxylin and eosin. 
(Magnification, «600; reduced 4.) 

Fig. 18.—Mucoepidermoid tumor (#215/54). Photomicrograph shows lining cells of a 
os area, Columnar cells are mucin-positive. Mucicarmine. (Magnification, x600; re- 
duced %.) 

Fig. 19.—Mucoepidermoid tumor (#M/49). Hematoxylin and eosin. (Magnification, x85; 
reduced %.) 
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In our series, six cases of mucoepidermoid tumors were observed—one 
from the hard palate, one from the junction of hard and soft palates, two from 
the alveolar mucosa, and two from the region of the maxillary tuberosity. In 
none of the cases was there a record of metastasis, and the surgeons were 
advised to treat all cases as locally malignant and perform radical local re- 
movals. In the absence of follow-up histories, we prefer to describe all these 
cases together without attempting the impossible task of making a diagnosis 
as to malignancy from the microscopic study alone. 

None of the six tumors was encapsulated and all of them extended up to 
or involved the overlying stratified squamous epithelium. In one of these areas, 
superficial examination could give the impression that the tumor originated from 
the covering epithelium or salivary duct in that vicinity. The predominant 
feature of the tumors was the presence of from very large, folded cystie cavities 
to small microcysts. These cystic spaces were varyingly lined by mucin-positive 
mucous cells (Fig. 18), columnar cells with basally placed nuclei, cuboidal cells 
with eosinophilic cytoplasm, or flattened epithelium. The cysts contained 
mucin-positive material. In some areas the cystic cavities were lined by more 
than one layer of cells and here the peripheralmost layer consisted of the so- 
called basal and intermediate cells,’® while on the luminal side a layer of 
rounded, granular, pale, mucous cells could be seen (Fig. 19). In addition to the 
eystie spaces, small polyhedral cells or clear cells resembling sebaceous gland 
cells formed large sheets, patches, or strands (Figs. 20 and 21). Many of these 
cells were mucin-positive (Figs. 22 and 23). In most of the tumors, a portion of 
the mucous gland was removed with the tumor, and the borders between the 
gland and the neoplasm often showed interesting transitions. In some of these 
areas, islands of mucin-positive cells formed enlarged and disorganized acini 
(Fig. 24). In one specimen, ducts with goblet cells, diverticula containing 
mucus (Fig. 25), and bursting ducts and acini were seen. The walls of mucus 
pools in the mass of the tumor often burst and led to a ‘‘spilling’’ of mucus 
and a diffuse interstitial inflammation. 

Another prominent feature of these tumors was the presence, in varying 
numbers, of small islands, whorls, or sheets of epidermoid cells (Fig. 26). These 
resembled the cells of the basal and spinous layers of the oral epithelium, with 
the exception that the spinous processes were absent. These areas did not 
stain with mucicarmine. Keratinization of these cells was not noticed. In some 
areas there was such a mixture of the so-called basal, intermediate, epidermoid, 
and mucous cells that, with the exception of the latter, it was difficult to dis- 
tinguish one from the other. Mitoses in these tumors were infrequent. 

The tumor stroma was scanty or moderate in amount and consisted of loose 
to dense connective tissue. As mentioned before, in areas where the mucus had 
“spilled” beyond the cystic wall, interstitial inflammation was noticed. 


Adenocarcinoma.—Two tumors (one from the maxillary mucosa and the 
other from the hard palate) showed two divergent pictures. The parenchyma 
of the one from the palate consisted of numerous tubes, cords, and strands 
of polyhedral hyperchromatie cells with scanty cytoplasm (Fig. 27). The 
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Fig. 20.—Mucoepidermoid tumor (169/54). Photomicrograph shows many clear cells. 
Hematoxylin and eosin. (Magnification, X85; reduced 4.) 

Fig. 21.—Mucoepidermoid tumor (169/54). High-power photomicrograph of clear cells 
seen in Fig. 20. Hematoxylin and eosin. (Magnification, x600; reduced %.) 

Fig. 22.—Mucoepidermoid tumor (#169/54). Photomicrograph of an area similar to the 
one shown in Fig. 21 in a section stained with mucicarmine. Note that many of the “clear 
cells” are mucin-positive. Mucicarmine. (Magnification, 600; reduced %.) 

_ Fig. 23.—Mucoepidermoid tumor (#169/54). Sheets of mucin-positive cells. Mucicar- 
mine. (Magnification, 600; reduced %.) 
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Fig. 24.—Mucoepidermoid tumor (#169/54). Photomicrograph of a _ section stained 
with mucicarmine shows a portion of a normal mucous gland and the adjacent area of the 
tumor. Note clumps of mucin-positive cells and mucin pools. Mucicarmine. (Magnification, 
X85; reduced %.) 

Fig. 25.—Mucoepidermoid tumor (#169/54). Photomicrograph of a section stained with 


van Gieson’s stain. Section includes a part of normal gland. Note clumps of mucous cells. 
van Gieson. (Magnification, x85; reduced %.) 

Fig. 26.—Mucoepidermoid tumor (#215/54). Photomicrograph shows escape of mucus 
into the stroma and the accompanying inflammatory infiltrate. Hematoxylin and eosin. 
(Magnification, X85; reduced %.) “ 

Fig. 27.—Mucoepidermoid tumor (#261/54). Photomicrograph showing “epidermoid 
areas” and cysts. Hematoxylin and eosin. (Magnification, x85; reduced %.) 

Fig. 28.—Adenocarcinoma (#839/52). Hematoxylin and eosin. (Magnification, X85; 


reduced %.) 
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cells showed a moderate degree of pleomorphism, and mitoses were not in- 
frequent. The tumor was not encapsulated and it approached and partially in- 
vaded the basement membrane of the covering epithelium. Some of the tubes 
showed a deeply basophilic material. The fine tumor stroma of loose connective 
tissue interwove between the tubes and acini and strands of parenchyma. 

The second tumor, from the maxillary mucosa, consisted of large sheets of 
rounded or polyhedral cells with a moderate amount of eosinophilic cytoplasm, 
oval or round nuclei, and numerous mitoses. The sheets of cells were inter- 
spersed by extremely fine connective tissue strands. This tumor was adjacent 
to a mucous gland and on its periphery showed a few small clumps of tumor 
cells. 

Comments 

It is not the purpose of this report to submit a new classification of the 
salivary gland tumors, but to emphasize that the minor glands of the oral 
mucosa, which are present almost everywhere in the oral cavity, may be the 
sites of these neoplasms. This is emphasized because salivary gland tumors are 
often forgotten in the differential diagnosis of the intraoral swellings. In the 
twenty-three cases reported here, in only five cases was a clinical diagnosis of 
‘‘eylindroma’’ or ‘‘mixed tumor’’ suggested. These cases were mostly in the 
palate. In the tumors involving the lip, cheek, and alveolar mucosa, mucocele, 
cyst, or fibroma was the most common clinical impression. The consideration 
of these tumors in the oral mucosal lesions is important because of the clinical 
behavior of these tumors. Whereas a surgeon may treat fibroma or a cyst 
rather casually or conservatively, the tumors of the salivary glands, because 
of their tendency to reeur, require a more careful removal. 

Tumors of the minor salivary glands should be considered not only in 
differential diagnosis of mucosal lesions, but in lesions involving the jaws as 
well. The close proximity of palatal glands to the bone, for example, is one 
site where a malignant tumor of salivary gland origin may readily destroy 
bone and appear as a central osteolytic jaw lesion. In such a case, only a 
serial histologie study will establish a peripheral origin of the neoplasm. Cases 
exist in the literature where such a tumor has been diagnosed as ‘‘amelo- 
blastoma with metastasis.’’ Case 5 of Husted and Pindborg™ is an example. 
Photomicrographs of this case reveal an adenocarcinoma which probably 
originated in the fornix and later involved the bone. It would be interesting 
to review the reported cases of the so-called ‘‘malignant ameloblastoma’’ and 
determine whether or not these tumors are truly of odontogenie origin. 


Relative Incidence of Various Types.—From previous reports where all 
the benign tumors of the salivary glands are grouped under the term mized 
tumors, it is not possible to ascertain the relative incidence of various types. It 
seems, however, from some previous reports and the present one, that perhaps 
the most common neoplasm of the minor salivary gland is the mucoepidermoid 
tumor. (This is in contrast to the tumors of the major salivary glands where 
the most predominant type is the pleomorphic adenoma.*) Smith and his asso- 
ciates® reported that 30 per cent of the minor salivary tumors are muco- 
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epidermoid, while in the material reported by Stewart and co-workers,’® which 
included the tumors of both major and minor glands, the incidence of the 
mucoepidermoid tumors was about 6 or 7 per cent. In our material, six out 
of the twenty-three, or about 26 per cent, were mucoepidermoid tumors. 

Next in frequency were the so-called ‘‘mixed tumors,’’ which are better 
referred to as pleomorphic adenomas and which are characterized by a varied 
picture of stroma and parenchyma. Following the pleomorphic adenomas were 
the various forms of adenomas. The latter are remarkable in that their paren- 
chymal pattern is simpler as to both arrangement and cell type. In the present 
collection, some of the adenomas consisted exclusively of myoepithelium, acinar, 
or ductal cells, respectively. 

The participation of the myoepithelium in the tumors of the salivary gland 
has been shown by Sheldon,'* Bauer and Fox,'’ and Bauer and Bauer.* Al- 
though these cells were often seen in the pleomorphic adenomas, in three tumors 
they constituted the major portion of the parenchyma. Such tumors, therefore, 
were designated as myoepitheliomas. The presence of a single cell type in the 
neoplasms of the salivary glands is not common. However, in one case classified 
as mucocyst adenoma, a type which previously has not been described, the paren- 
chyma was exclusively of a single cell type. The uniformity of cellular sheets 
was interrupted only by mucin pools. 

Two cases of relatively rare canalicular adenomas are described. These 
tumors are striking in that they consist almost entirely of unaltered ductal 
cells. Although papillary cyst adenomas of the minor salivary glands are 
known to occur, none of our eases belonged to this group. Salivary gland 
tumors in which the characteristic feature was the predominance of the col- 
lagenous stroma were similar to the fibroadenomas of the breast and were so 
designated. One such tumor resembled very closely the filigree architecture 
characteristic of sclerosing adenomatosis of the breast. 


Sites of Origin.—The literature (Table I), as well as our cases, demon- 
strates that the most common site of origin of the minor salivary gland tumors 
in the oral cavity is the palate (eight of the twenty-three cases). This is ex- 
pected, as the posterolateral part of the hard palate and the soft palate are areas 
where the submucosa contains more glands (about 350 to 375 independent 
glands) ** than anywhere else in the oral cavity. It is further observed that the 
tumors rarely, if ever, involve the anterior portion of the hard palate. This is 
because of the fact that the submucosa of the anterolateral portion of the 
hard palate is free of glands. 

In the present report, two tumors of the labial mucous glands have been 
reported. Of these, one involved the upper and the other the lower lip. How- 
ever, Bernier,”° from a group of thirty-eight tumors, has shown that about 92 
per cent of the tumors involving the labial mucous glands occur in the upper 
lip. Eggers’® reported a similar distribution in a group of sixty-four previ- 
ously recorded cases. Eggers’? and Bernier”® suggested that this is due to a 
more complicated embryologic development of the upper lip. It is interesting 
to note that both lip tumors reported here were canalicular adenomas. 
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Histogenesis.—It is now generally accepted that the most likely origin 
t the salivary gland tumors is the pluripotential epithelium of the intercalated 
nd striated duets. The morphologie evidence for this theory can be seen in 
ne of the ductal adenomas described in the present report (Figs. 9 and 10). 
n Fig. 9 the duets of a mucous gland intervene between it and the tumor 
arenchyma. The blocked area, of which Fig. 10 is a high-power view, shows 
roliferation in the wall of the duct. The nonencapsulated mucoepidermoid 
imors also showed transitions between the normal gland and the tumor. In 
iany areas of these tumors, the cells lining the cystic spaces resembled the 
olumnar cells of the normal ducts. In the lining of the cysts one can demon- 
strate these mucin-negative cells transforming into rounded mucin-positive 
‘ells. 

It has been claimed that the mucoepidermoid tumors originate from the 

ral epithelium.** Direct connection between the surface epithelium and the 
umor parenchyma has been noted by Linell** and in one of the present cases. 
Such a connection was also noted in one of the ductal adenomas. A careful 
study reveals, however, that it is the growing tumor which compresses and some- 
times even disrupts the basal layer of the mucosal epithelium (Fig. 9). This, 
along with the fact that the parenchyma of these tumors is unmistakably 
glandular (acini containing mucus and ductlike structures) and shows transi- 
tional stages from the adjoining mucous glands (Fig. 24), excludes the possi- 
bility of the origin of these tumors being from the oral epithelium. 


Mucoepidermoid Tumor, Malignant or Benign.—Opinions as to the nature 
of the mucoepidermoid tumor differ. Stewart, Foote, and Becker,’® Bernier,”° 
and Bauer and Bauer* have distinguished a benign and a malignant variation 
of the mueoepidermoid tumor. On the other hand, these tumors have been 
varyingly considered potentially malignant,** malignant,”" ** * and benign.** 
Stewart and his associates,’® however, feel that the so-called ‘‘benign’’ type 
does not imply innocent, but rather a relatively favorable, character. The 
latter is meant to imply an absence of demonstrable metastasis. These authors, 
who first deseribed the morphology of these tumors in detail, admit that it is not 
always easy to distinguish the ‘‘benign’’ and ‘‘malignant’’ varieties and that 
the former type often recurs and some of the recurrences are malignant. For 
these reasons, perhaps it is advisable to consider all mucoepidermoid tumors 


malignant or potentially malignant. 


Summary 


One hundred eighty-one previously reported cases of minor salivary gland 
tumors have been reviewed, and twenty-three additional cases of these tumors 
have been described. These new eases fell into the following groups: 
pleomorphie adenomas (4), canalicular adenomas (4), myoepitheliomas (3), 
mucoeyst adenoma (1), fibroadenomas (3), mucoepidermoid tumors (6), and 
adenocarcinomas (2). Various special stains were used to demonstrate the 
cellular elements of these tumors. Mucicarmine stain demonstrated that the 
so-called ‘‘pseudoeartilage’’ of the pleomorphic adenomas is a result of admix- 
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ture of mucin and stromal materials into which the parenchymal cells are in- 
corporated. Relatively rare canalicular adenomas and myoepitheliomas are 
described. These tumors consist almost exclusively of ductal cells and 
myoepithelium, respectively. A benign tumor of unusual morphology is de- 
seribed for the first time. It consisted of sheets of an eosinophilic polygonal 
cell with interspersed pools of mucin. This neoplasm was termed mucocyst- 
adenoma. 

Since, from the microscopic picture alone, the innocence or the malignancy 
of mucoepidermoid tumors cannot be established, these tumors were not sub- 
divided into the malignant and benign varieties. It is suggested that all muco- 
epidermoid tumors be considered malignant or potentially malignant. 

The most common site of origin of the tumors of minor salivary glands 
was found to be the palate, and the most common neoplasm was the muco- 
epidermoid tumor. This is in contrast to the tumors of the major salivary 
glands, the majority of which are pleomorphic adenomas of the parotid gland. 

Because of their size and location, most of the reported tumors of the minor 
salivary glands were clinically misdiagnosed as mucoceles or fibromas, 


The authors wish to express their gratitude to Dr. William Bauer for helpful suggestions 
and constructive criticism. The assistance given by Mr. William Winn, biologie photog- 
rapher, in the preparation of photomicrographs, and by Mr. Stefan Chobanoff, in the 
preparation of the histologic material, is gratefully acknowledged. 
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Endodontics 


A STEREO-BINOCULAR MICROSCOPIC STUDY OF THE ROOT APICES 
AND SURROUNDING AREAS OF 100 MANDIBULAR MOLARS 


Preliminary Study 
Davin GREEN, D.D.S.,* Brooktyn, N. Y. 


ITHIN the past few years, the knowledge and practice of endodontic tech- 

niques have gradually become more widespread. Increased application of 
endodontic methods may be attributed, in part, to an increased knowledge of 
internal dental morphology, improved endodontie techniques, and a wider dis- 
semination of information on the subject. These factors have resulted in a 
markedly increased percentage of successful operations. 

It seems reasonable to assume that if previous investigators were correct 
in their findings, namely, that molar teeth have as high as 70 per cent accessory 
eanals and multiple foramina, the successful clinical results obtained today 
would not be possible. 

We are at present in an auspicious position to render a re-evaluation of 
past findings, since we have not only the proper equipment to observe specimens 
in depth microscopically, but also instruments for reflecting light to examine 
thoroughly objects other than flat surfaces. We must now recognize that this 
new approach is practical and scientific, for it permits study in depth of un- 
distorted specimens; it supersedes, in this particular study, the ground section 
and fixation procedures with their resulting artifacts, shrinkages, and other 
defects. 

Our object in this study is to discover those accessory canals that reach or 
extend to the surfaces of the apical area, rather than those that do not reach 
these surfaces. 

Present re-examination of some of the methods that have been employed 
in determining the number of apical foramina indicates that these previous in- 
vestigators’ experiments might possibly have led to dubious results. In past 
examinations, the teeth were subjected to varying degrees of pressure and 

*Attending endodontist, Unity Hospital, Brooklyn, New York; consultant in endodontics, 
Manhattan General Hospital, New York, New York. 
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heat which might have caused formation of crevices and other artifacts. In the 
final analysis, the resulting crevice formation and other malformations may 
have been erroneously interpreted as additional accessory canals. . 

In view of the fact that present-day clinical observations do not substan- 
tiate earlier findings, a procedure for studying apical anatomy was sought which 
would eliminate the use of harsh and destructive methods leading to inaccurate 
findings. 

Sinee aecessory apical foramina, as previously reported,’* were of such 
a size as could be seen at 20-power magnification, it was felt that a critical 
examination of the immediate apical area by means of binocular microscopy 
which provides three-dimensional viewing to a 45-power magnification would 
readily diselose the actual number of apical openings present. 


Experimental Procedure 

The selected teeth were placed in 2.5 per cent sodium hypochlorite solution 
for one week and then were placed in tap water at ambient room temperatures 
for seven or eight weeks. This treatment dissolved organic matter and also 
bleached the teeth sufficiently to give an unobstructed view which permitted 
easy location of apical foramina under carefully controlled light conditions. 
The crowns of the teeth were cut off at the cervical margins and mounted with 
the apices upward toward the objective lens of the microscope. 

A Bausch and Lomb senior model BKT5 stereoscopic wide-field microscope 
was used and the illumination was provided by an AOS Spencer universal 
microscope illuminator fitted with a daylight (blue) filter. This binocular 
microscope made it possible to observe a third dimension and to note a depth 
of foeus of from 3 to 4 mm. This is in contrast to the results obtained with 
microscopes, monocular and binocular, which permit only a flat-surface study. 

Most observations in this experiment were made with the 20-power magni- 
fication, but when it was necessary to examine more minute apical foramina, 
a 45-power magnification was used. By eareful side lighting and back lighting, 
adapting different intensities of illumination by means of an adjustable trans- 
former, and by focusing the light immediately below the apex, the apical fo- 
ramina were clearly and definitely ascertained. 

The objectives of this study are to ascertain the following data in refer- 
ence to the distal apices, mesial apices, and then the aggregate: 

1. The percentages of accessory and multiple foramina present, based on 
all maximum and minimum calculations. 
Average diameter of main canal apical foramina. 
Average distance of main canal apical foramina from apex. 
Average diameter of accessory apical foramina. 
Average distance of accessory apical foramina from main canal foramen. 
Average distance of accessory apical foramina from apex. 
7. Pronounced funnel-shaped foramina percentage. 
8. Round foramina percentage. 
9. Oval foramina percentage. 
10. Percentage of foramina with irregular and serrated peripheries. 
11. Pereentage of canal openings directly on apex. 


All measurements were made in millimeters or fractions thereof. 
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It should be stated here that there is a slightly perceptible funneling on 
almost all openings, but insignificant deviations were not recorded in the tabu- 
lations. In almost every case there were some irregularities and serrations in 
the periphery of the apical opening. 

An accessory apical foramen was recorded as such only when it was 
within 3.5 mm. # the apex. Beyond this point the designation is ‘‘lateral 
eanal foramen.’’ Where there were three or fewer openings in addition 
to the major foramen, they were considered accessory apical foramina; more 
than three accessory foramina were considered multiple foramina. 


invare 


2nd. Wolars -+- ow eae 





Fig. 1.—Vertical sections of mesial roots of lower molars showing canals. In many cases 
two major canals coalesce, resulting in one canal and one apical foramen. In other cases a 
fine, ribbon-shaped corridor connecting two main canals is present, which may be designated 
as a single canal which may again bifurcate, forming two canals and two foraminal open- 


ings. 

For instrumenting the surface of the apical area, a Kerr No. 1 reamer 
was used. This was adaptable for our purpose, as the point measured approxi- 
mately 5 microns and the metal flared out so that at the 0.5 mm. point the 
diameter of the instrument was about 250 microns. This exploring instrument 
was excellent for the work of discerning openings, since finer instruments were 
found to be insufficiently rigid to be practical. A foramen was classified as 
such when, upon insertion, the instrument remained fixed in an upright po- 
sition. 

To verify the presence of foramina, a second person, using a binocular 
loupe (3x), examined the area from another direction. 

Since the cementum was soft and easily scratched, great care had to be 
exercised to avoid marring the specimen under examination for a suspected 
apical opening. 

The distal root was determined by its characteristic anatomy (that is, it was 
somewhat rounded at its origin and tapered gradually to the apex). Occassion- 
ally there was an apparent bifurcation in the distal root, indicating two fused 
roots similar to the mesial root. 
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The mesial root was determined by its flat buccolingual surface and a 
longitudinal shallow bifurcation. When held up to a strong light, two canals 
occasionally could be discerned by transillumination. 

The apex of the root is defined as the point which is farthest away from 
the crown of the tooth. In the majority of cases the main canal foramen was 
in an eecentrie position at the apex. 

In a previous experiment by the author, a number of roots were cut in cross 
section at different points and others were cut sagittally. It was found that corri- 
dors oceasionally connected two major canals, and it was a matter of judgment 
whether or not to classify these roots as having one or two major canals. In 
many eases with two canals originating from the pulp chamber, the canals 
coalesced, resulting in one major foramen. Occasionally, this single canal bi- 
fureated, forming two canals and apical foramina. This confirmed the belief 
that study of the root apex by the present procedure was more precise than cer- 
tain other methods. 

Therefore, when two or more apical foramina were observed, it was neces- 
sary to adopt two bases for caleulation, namely, one calculation based on the 
assumption that only one of the foramina represented a major canal and the 
others aeeessory canals and the other caleulation based on the assumption that 
two foramina represented two major canals. It was observed that many canals, 
upon insertion of an explorer, revealed that their position was at an angle of 
5 to 45 degrees to the central axis of the root. 

In using the microscope illuminator, it was observed that too much light 
obseured the apical openings. By varying the light intensity and rotating 
the root, it was possible to direct the right amount of light to create proper con- 
trast of light and dark to permit observation of openings as minute as 5 microns. 
This observation was confirmed by further probing and study under the 45- 
power lens. 

Discussion of Experimental Results* 

Distal Root.—In making calculations as to the number of accessory fo- 
ramina present, certain considerations had to be taken into account. Morpho- 
logic data indicate that the distal root often may have two major canals. In 
the 100 distal roots studied, 35 had accessory foramina. Therefore, the num- 
ber of possible major canals ranges from 100 to 135, since each distal root in 
the 35 with accessory foramina may have either one or two major canal open- 
ings. Consequently, percentage calculations were made, using two sets of 
figures. The minimum number is, of course, 100. Thus, taking the maximum 


TABLE I. NUMERICAL DISTRIBUTION OF APICAL FORAMINA IN DisTaAL Roots 








One foramen 65 
Two foramina 23 
Three foramina 

Four foramina 

Multiple foramina 


Total 








*Based on a comprehensive tabulated study, obtainable on request. 
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number of major foramina present as a base point, and also the minimum num- 
ber, one is able to present a percentage range within which the proper per- 


centage must fall. Table I shows a breakdown of the number of foramina 


found in the distal roots. 

Table II shows the possible percentage distribution of accessory foramina, 
based on the maximum and minimum numbers. From this table it can be 
seen that the percentage of accessory foramina ranges between 8.9 per cent and 


35 per cent. 


TABLE II. PERCENTAGE DISTRIBUTION OF ACCESSORY FORAMINA IN DISTAL ROOTS 








ADDITIONAL FORAMINA TO PERCENTAGE ON BASIS OF PERCENTAGE ON BASIS OF 
ONE MAJOR CANAL 135 MAJOR CANALS 100 MAJOR CANALS 


One accessory foramen 3.7 
Two accessory foramina 0.0 
Three accessory foramina 0.0 
Multiple foramina 5.2 
Total 8.9 











Mesial Root.—Calculations involving the percentages of accessory fo- 
ramina present in the mesial root also must be subject to certain considerations. 
Morphologically, the mesial root is generally considered as a fusion of two dis- 


tinet roots with two root canals. In this study it was found that an appre- 
ciable number of mesial roots apparently were single roots with only one apical 
Thus, the possibility exists that each of these mesial roots may 
have only one major canal. Of the 100 mesial roots studied, it was observed 
that 41 had only one apical foramen. Consequently, the number of possible 
mesial major canals ranges from 159 to 200. Table III shows a breakdown of 


the number of foramina found in the mesial root. 


foramen visible. 


TABLE IIIT. NwtuMericAL DISTRIBUTION OF APICAL FORAMINA IN MESIAL Roots 


41 
30 
16 








One foramen 

Two foramina 
Three foramina 
Four foramina 
Five foramina 
Multiple foramina 
Total 100 








Table IV shows the possible percentage distribution of accessory foramina, 
based on the maximum number. From this table it can be seen that the per- 
centage of accessory foramina ranges between 14.5 per cent and 18.1 per cent. 


TABLE IV. PERCENTAGE DISTRIBUTION OF ACCESSORY FORAMINA IN MESIAL Roots 








FORAMINA TO | PERCENTAGE ON BASIS OF PERCENTAGE ON BASIS OF 

159 MAJOR CANALS 200 MAJOR CANALS 
10.0 8.0 

Two accessory foramina 3.1 2.5 

Three accessory foramina 0.0 0.0 

Multiple foramina 5.0 4.0 

Total 18.1 14.5 


ADDITIONAL 
ONE MAJOR CANAL 


One accessory foramen 
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Tables V and VI give other pertinent data in reference to distal and mesial 
root apices. 


TABLE V. DistTat Root 








\verage diameter of major canal apical foramina 

\verage distance of major canal apical foramina from apex 

\verage diameter of accessory apical foramina 

\verage distance of accessory foramina from major canal foramen 
\verage distance of accessory apical foramina from apex 
Pronounced funnel-shaped foramina 

Round foramina 

Oval foramina 

Irregular and serrated peripheries 





TABLE VI. MESIAL RooT 





\verage diameter of major canal apical foramina o2 mm. 
\verage distance of major canal apical foramina from apex 45 mm. 
\verage diameter of accessory apical foramina 21 mm. 
Average distance of accessory foramina from major canal foramen 48 mm, 
Average distance of accessory apical foramina from apex 82 m. 
Pronounced funnel-shaped foramina 14% 
Oval foramina 43% 
Round foramina 57% 
Irregular and serrated peripheries 24% 








TABLE VII. AGGREGATE OF TABLES I TO VI. 








. Range percentages of accessory and multiple foramina present, 12.2% to 24.7% 
based on all maximum and minimum calculations 
2. Average diameter of major canal apical foramina 7 mm. 
3. Average distance of major canal apical foramina from apex 44 mm. 
. Average diameter of accessory apical foramina 25 mm. 
. Average distance of accessory apical foramina from major canal 
foramen .o9 mm. 
j. Average distance of accessory apical foramina from apex 82 mm. 
Pronounced funnel-shaped foramina 16% 
. Round foramina 52% 
. Oval foramina 
. Irregular and serrated peripheries 
. Canal openings directly on apex 








Summary 

1. A method of studying apical foramina, accessory foramina, and multiple 
foramina has been employed in studying natural undistorted specimens which 
have not been processed destructively. 

2. Since the important factor in this morphologic study is the analysis of 
the apical openings, direct binocular microscopic observation in a third dimen- 
sion was deemed most resultful. 

3. With present-day stereo-binoeular microscopes and adjustable reflected 
lighting equipment, we are able to view an object in height and depth a distance 
of 3.5 mm. at 20-power and 45-power magnification, to a shorter depth of focus. 

4. The diameter of apical foramina was found to range anywhere from 
03 mm. (30 microns) to as much as 2 mm. The average value was .57 mm. 

5. Major canal foramina measuring up to 3 mm. short of the apex were 
observed. 
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6. Multiple foramina generally were found to be smaller than accessory 
foramina. Accessory foramina were found to be smaller than major foramina. 

7. In previous years, investigators may have used less precise procedures. 
The resulting data in this investigation reveal that the percentage of accessory 
eanals and multiple foramina is considerably lower than has been heretofore 
reported. 


Conclusion 


In this study, the root apices and surrounding areas of 100 mandibular 
molars were examined with the use of a stereo-binocular microscope to deter- 
mine the number of accessory foramina and concomitant accessory canals present. 

A. In the 100 distal roots studied, 35 had accessory foramina. Therefore, 
the number of possible major canals ranges from 100 to 135, since each distal 
root in the 35 with accessory foramina may have either one or two major canal 
openings. The data recorded show that the percentage of accessory foramina 
and multiple apical foramina ranges between 8.9 per cent and 35 per cent. 

B. The study of mesial roots was started on the assumption that 200 main 
canals were present, since each mesial root anatomically may represent a fusion 
of two roots. However, as 41 of these mesial roots presented only one apical 
foramen each, the possibility exists that there were present only 159 major 
canals. The data recorded show that the percentage of accessory foramina and 
multiple foramina ranges between 14.5 per cent and 18 per cent. 

C. The over-all (distal and mesial roots) percentage of accessory and mul- 


tiple foramina, based on all maximum and minimum calculations, ranges be- 
tween 12.2 per cent and 24.7 per cent. 


The author gratefully acknowledges the invaluable assistance rendered to him by Mr. 
Arnold Reisman, Watson Scientific Laboratories, International Business Machine Company, 
New York City. Mr. Reisman placed at the author’s disposal all necessary facilities and, in 
addition, he generously cooperated with him in the microscopic work and in the collation 
of data upon which this paper is based. 

The author is indebted to Richard I, Derby of Minneapolis, who has assisted in making 
up stereomicrophotographs of many of the apices in this study. These microphotographs 
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possible to view a 46-power magnification of an apex in three dimensions through a stereo- 
scope. 
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EARLY DENTINAL AND PULPAL CHANGES FOLLOWING CAVITY 
PREPARATIONS AND FILLING MATERIALS IN DOGS* 


VerDA EvizaBetH JAMES, D.D.S., AND Isaac Scuour, D.D.S., Px.D., 
Curcaco, ILL. 


Introduction 


HE primary purpose of this investigation was to study the early dentinal 

and pulpal response of the teeth of dogs to cavity preparations and dif- 
ferent filling materials. A secondary purpose was to develop a comparative 
histologic evaluation in terms of the degree of pulpal inflammation and de- 
gree and type of response of the dentine. 

Only one comparative study dealing with the early changes in teeth of 
dogs following dental fillings has been reported. James and Diefenbach’ 
studied twenty-seven teeth which were filled with zine oxide and eugenol for 
a period of four to eight days. Pulpal reactions were noted also in open 
cavities. In eavities filled with zine oxide and eugenol, however, the reaction 
was either absent or less severe. 


Material and Methods 


This study is based on the histologic observations in 116 cuspid teeth of 
forty-two young dogs (6 months to 2 years of age). Cavities were prepared 
and filled with eight different materials (Table I). The filling materials used 
were amalgam, caleium hydroxide (sealed with zine oxyphosphate cement), 
gold foil, gutta-percha, replica, silicate, zine oxide and eugenol, and zine 
oxyphosphate cement alone. The experimental period ranged from seven 
days to twenty-two days. Unaffected areas above and below the experimental 
area in each of the 116 teeth, as well as sections of three unoperated teeth 
from the experimental group of animals, were used as controls. 


Operative Procedures.—The animals were anesthetized with pentobarbital 
sodium. Labial gingival cavities (Class V) were prepared in the cuspid teeth. 
Approximately one-half the number of teeth were prepared by the bur tech- 


nique and one-half by the airbrasive technique. With the bur technique, 

_*This investigation was carried out under Contract No. W-49-007-MD 140, with the 
Medical Research and Development Board, office of the Surgeon General of the United States 
Army. 
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a sharp No. 37 inverted cone bur was used and run at a moderate speed with 
intermittent application. With the airbrasive technique, an airdent machine 
was used with aluminum oxide as the abrasive. The same operator (Dr. John 
M. Spence) prepared all the cavities. The cavities were cleansed and dried 
by means of an air syringe. The filling materials were prepared and used 
according to manufacturers’ instructions and standard c¢linical practice. The 
baseplate gutta-percha was warmed to a puttylike consistency, tested on the 
back of the hand for temperature tolerance, and placed in the cavity with 
moderate pressure. 


TABLE I. DEGREE OF INFLAMMATION UNDER CAVITIES OF DIFFERENT DEPTHS FILLED WITH 
DIFFERENT MATERIALS 








NO. OF | TOTAL | DEGREE OF SHALLOW MEDIUM DEEP 
ANI- | NO. OF | INFLAMMA- CAVITIES CAVITIES CAVITIES 
GROUPS MATERIAL MALS | TEETH TION (PER CENT) | (PER CENT) | (PER CENT) 
Zine oxide and 3 9 Mild 100 (4)* 75 (3)* 100 (1)* 

eugenol Moderate 25 (1) 0 

















Severe 0 
Caleium hy- 16 Mild (4) (4) 100 (6) 
droxide Moderate (2) 

Severe 
Amalgam Mild (6) 5 (3) 

Moderate 25 (1) 

Severe 


Gutta-percha é Mild (1) 5 (6) 
Moderate 5 (2) 
Severe 
Self-curing Mild (5) 
acrylic Moderate 
(replica) Severe 
Zine oxyphos- Mild 
phate cement Moderate 
Severe 
Silicate é Mild 
Moderate 
Severe 
Gold foil Mild 
Moderate 
Severe 


Totals 42 Mild 82 (18) 
Moderate 18 (4) 
Severe 0 

Index of inflammation 118 











*Number inside parentheses indicates number of teeth. 


Histologic Preparation—The animals were sacrificed under general an- 
esthesia with pentobarbital sodium. The teeth were removed surgically and 
fixed in 5 per cent Formalin. Eleven of the animals were fixed by perfusion 
with 5 per cent Formalin. Shortly after their removal, the teeth were ground 
under running water with a diamond disk on each side of the cavity. This 
was done in order to reduce the dentine thickness to a minimum without in- 
juring the pulp, and resulted in flat slabs of tooth substance. These slabs 
permitted more efficient fixation, decalcification, and embedding and provided 
prior orientation for the plane of sectioning. One-half the number of teeth 
were embedded in paraffin and one-half in celloidin. Longitudinal sections 





EARLY DENTINAL AND PULPAL CHANGES 


PULPAL RESPONSE 


3 


_ Fig. 1.—Photomicrograph of dentine and pulp subjacent to cavity which was filled with 
silicate cement for two weeks. Note the presence of a small number of inflammatory cells 
below the odontoblastic layer and the mild disarrangement of the odontoblasts. This fleld was 
evaluated as mild inflammation. The cavity was evaluated as being in the middle third of 
po pgs sy Figs. 4 and 6 for higher magnification of fields indicated. (Magnification, 
x49; reduced 34. 

_ Fig. 2.—Photomicrograph of dentine and pulp subjacent to cavity which was filled with 
silicate cement for two weeks. Note the appearance of a number of inflammatory cells below 
the affected odontoblasts and greatly disturbed odontoblastic layer. This field was evaluated 
as moderate inflammation. The cavity was evaluated as being in the pulpal third of the 
dentine. (Magnification, x49; reduced %.) 

_ Fig. 3.—Photomicrograph of dentine and pulp subjacent to cavity which was filled with 
silicate cement for three weeks. Note the mass of inflammatory cells below the affected den- 
tine and the loss of an odontoblastic layer. This fleld was evaluated as severe inflammation, 
Note the proximity of the cavity to the pulp. (Magnification, x49; reduced %.) 
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were cut in serial order and stained with hematoxylin and eosin, Selected 
sections near the middle of the cavity or near the deepest area of the cavity 
were stained with Mallory’s connective tissue stain or impregnated with silver. 


Histologic Evaluation—tThe histologic evaluation of the experimental 
pulpal and dentinal response was made on the basis of the degree of inflam- 
mation in the pulp and the character of the postexperimental dentine. 


Index of Inflammation.—The inflammatory changes in the pulp were 
evaluated under low-power magnification in terms of mild, moderate and se- 
vere degrees (Figs. 1, 2, and 3). Mild inflammation was characterized by a 
slight infiltration of inflammatory cells and a mildly disorganized odonto- 
blastic layer (Fig. 1). Moderate inflammation was recorded in the presence 
of considerable infiltration of inflammatory cells and a very disorganized 
odontoblastie layer (Fig. 2). Severe inflammation was characterized by the 
presence of a large number of inflammatory cells in the pulp with frequent 
abscess or cystlike formation (Fig. 3). No attempt was made to differentiate 
between acute and chronic types of inflammation. In order to facilitate a 
quantitative comparison of the pulpal inflammation associated with the dif- 
ferent filling’ materials, an arbitrary value of 1 was given for mild, 2 for mod- 
erate, and 3 for severe inflammation (Table IT). 


PERCENTAGE OF TEETH SHOWING INFLAMMATION, INDEX OF INFLAMMATION, AND 
INCIDENCE OF PATHOLOGIC RESPONSE OF DENTINE IN 116 TEETH IN WHICH 
CAVITIES WERE PREPARED AND FILLED WITH DIFFERENT 
FILLING MATERIALS 


TABLE IT. 








_ | aa | PERCENTAGE OF TEETH | 


SHOWING INFLAMMATION INCIDENCE OF 





MILD ATE SEVERE | INFLAM- | RESPONSE OF 
(z2)* (x3)* (z3)* MATION DENTINE 
88 ‘ 112 0 


NO, OF 
MATERIAL TEETH 
Zine oxide and 9 
Group eugenol 
. Calcium hydroxide 
Amalgam 7 
Gutta-percha 25 76 
Self-curing acrylic 73 
(replica) 


Zine oxyphosphate ‘ 66 145 11% 
cement 


Silicate 18 55 151 28% 
Gold foil 13 30 16 186 38% 


*Value given to each category of inflammation regardless of cavity depth. 


TOTAL | MODER- INDEX OF | PATHOLOGIC 


GROUPS 





16 87 é 113 0 
7 85 ‘ 115 0 
132 24% 
132 21% 





Group 
B 





Response of the Dentine.—The postoperative dentine which formed sub- 
jacent to the dentinal tubules that were cut and covered by the fillings was 
recorded in terms of its productive or pathologie character. 

The postoperative dentine was regarded as productive in character when 
it showed a tendency to continue its formation at a normal (Fig. 4), slightly 
accelerated (Fig. 6), or temporarily decelerated rate, as reflected by a narrow 


width of predentine. 
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The postoperative dentine was regarded as pathologic in character when 
it showed a localized arrest in formation (hypoplasia) which was associated 
with an absence of predentine and a severe disturbance of the subjacent 
odontoblasts (Fig. 7). 

The characteristic dentine response to a given filling material was re- 
corded in terms of percentage of teeth showing pathologically arrested dentine 
formation (hypoplasia) (Table II). Thus, every specimen was evaluated in 
terms of the presence or absence of dentine hypoplasia. This evaluation of 
the dentine response was done under both low and high magnifications. 


Cavity Depths.—Because the experimental dogs varied in age (6 months 
to 2 years) and strain, the dentine thickness of the teeth showed a consider- 
able range. It was difficult, therefore, to prepare cavities of equal distance 
to the pulp. The depths of the cavities were classified according to their loca- 
tion in the outer, middle, and pulpal thirds of the dentine wall as shallow, 
medium, and deep eavities, respectively. A little more than one-half of the 
cavities were in the middle portion of the dentine. The cavities in the outer 
and pulpal thirds tended, for the most part, to approach the middle third 
range, rather than the extremes. 

Findings 

Cavities Prepared by Bur or Airbrasive.—No significant differences were 
observed between the specimens in which the cavities were prepared by bur 
and those in which the cavities were prepared by airbrasive. Therefore, the 
findings were grouped together. 

Pulpal Reaction in Relation to Depth of Cavities and Filling Materials.— 
It was not unusual to find differences in the degree and type of reaction under 
the same eavity. For example, the area of accelerated dentine occurred only 
under a portion of the cavity seen in Fig. 1. However, the evaluation of the 
severity of the reaction in any given specimen was based primarily on the most 
severe findings which, in most instances, occurred under the deepest area. 

Since the depth of the cavity is an important factor in the response of the 
pulp, the degree of inflammation of the pulp was first analyzed separately 
for each filling material with respect to the different depths of the cavities 
(Table I). The pulp, in general, tended to show increased severity of in- 
flammation as the cavity increased in depth. The specimens filled with zine 
oxide and eugenol, calcium hydroxide, and amalgam showed only a mild in- 
flammatory reaction, even under deep eavities, although occasionally a mod- 
erate degree of inflammation was observed in medium eavities. 

The teeth filled with gutta-percha, replica, zine oxyphosphate cement, 
silicate, and gold foil showed mild to moderate under shallow cavities, and 
mild to severe inflammation under medium and deep cavities. Severe inflam- 
mation did not oeeur under shallow eavities. It occurred in only one instance 
in medium eavities and in six instances under deep cavities. 


Index of Inflammation.—An attempt was made to compare the inflam- 


matory reaction under different fillings by means of an ‘‘index.’’ This was 
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based on the percentage of specimens in each group which showed mild, mod- 
erate, and severe degrees of inflammation. The percentage in each category 
was multiplied by a factor of 1, 2, or 3 (mild, moderate, or severe) to obtain 
the ‘‘index’’ (Table II). 

The index of inflammation, when computed separately for all the shallow, 
medium, and deep cavities, regardless of filling material, was 118, 133, and 
146, respectively, indicating the tendency for the degree of inflammation to 
increase with the depth of cavity. The index of inflammation, when computed 
separately for the different filling materials, suggested the arrangement of 
the different filling materials into two groups (A and B) according to the 
severity of the inflammation (Table II). 


Group A: Zine oxide and eugenol, calcium hydroxide, and amalgam 
showed mild inflammation in approximately 87 per cent of the teeth and mod- 
erate inflammation in approximately 13 per cent of the teeth. There was not 
a single specimen with severe inflammation. Even in deep cavities, mild in- 
flammation was characteristic of this group (Table I). Quantitating this 
index of pulpal inflammation yielded approximately 113 as the index of in- 
flammation for this group. 


Group B: The other filling materials showed some instances with severe 
inflammation and, therefore, were grouped together as Group B. Of these, 
gutta-percha and the self-curing acrylic (replica) showed a predominance of 
mild inflammation in approximately 75 per cent, with approximately 20 per 
cent moderate and 6 per cent severe. The average index of inflammation for 
this group was 132. Zine oxyphosphate cement and silicate showed approx- 
imately 60 per cent mild, approximately 30 per cent moderate, and 9 per cent 
severe inflammation, with an average index of inflammation of 148. Gold foil 
showed the highest incidence of severe inflammation (16 per cent), with an 
average index of 186. It was in this group that moderate inflammation was 
found in shallow cavities and in even greater numbers in medium eavities 
(Table I). 

Inflammatory Response in Relation to Length of Postoperative Period 
(One to Three Weeks).—A comparison of the specimens of different materials 
showed some tendencies in the inflammatory response to change from the 
first to the third postoperative week. In general, the materials in Group A 
(zine oxide and eugenol, calcium hydroxide, and amalgam) showed a higher 
inflammatory index during the first week and a lower one in the second and 
third weeks. In Group B, this tendency to decrease was not seen but the 
specimens of the first, second, and third weeks’ survival showed a constant 
inflammatory response. However, in the case of silicate cements, the index 
of inflammation increased from the first to the third week. 


Types of Odontoblastic Response.—Our data permitted a detailed analysis 
of the different types of response of the odontoblasts to injury as reflected in 
the dentine below the cavity. The response could be analyzed in terms of 
the quality and quantity of the dentine produced by these cells: (a) at the 
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time of operation and (b) during the postoperative period. Three types could 
be recognized: (a) none to a mild acute response, (b) productive response, 
and (¢e) destructive response. 

In Type A, the postoperative dentine and predentine were normal and 
an acute ealciotraumatic reaction was either absent or very mild (Fig. 4). 

In Type B, accelerated dentine formation was evidenced either by new 
spikes of dentine which extended perpendicularly from the surface of dentine 
(Fig. 5) or by new regular reparative dentine (Fig. 6). The calciotraumatic 


reaction was distinct. 


DENTINAL RESPONSE 


Pre Amer 


; Fig. 4.—Higher magnification of field indicated in right rectangle of Fig. 1. The dentine 
is normal and characteristic of Type A. 

Fig. 5.—Photomicrograph of the pulpal-dentinal area under a shallow cavity filled with 
gutta-percha for two weeks in which there was mild inflammation. Note the productive dentine 
response (spikelike predentine formation) of Type B. (Magnification, 700; reduced %.) 

Fig. 6.—Higher magnification of field indicated in the left rectangle of the cavity seen 
in Fig. 1. There is an increased production of dentine in the affected area which is character- 
istic of the dentine response of Type B. 

Fig. 7.—Photomicrograph of the pulpal-dentinal area under a shallow cavity filled with 
silicate cement for one week in which there was moderate inflammation. Note the absence 
of a predentine layer and an odontoblastic layer which is typical of the pathologic dentinal 
response, dentine hypoplasia (Type C). (Magnification, 380; reduced %.) 


In Type C, the postoperative dentine was deficient in amount (hypo- 
plastic) (Fig. 7). It is of interest that six of the seven specimens showing se- 
vere inflammation also showed dentinal hypoplasia. 
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Incidence of Hypoplastic Dentine——Table II shows the absence of hypo- 
plastic dentine in Group A and an incidence of 11 to 38 per cent in Group B, with 
specimens filled with silicate and gold foil showing a 28 to 38 per cent in- 
cidence, respectively (Table II). Fig. 8 suggests a tendency for the incidence 
of hypoplastic dentine to rise with an increase in the index of inflammation. 


Discussion 


Inflammatory Response in Relation to Filling Materials and Cavity 
Depth.—In this study, each specimen showed some degree of inflammation 
even under shallow eavities. It is probable that the mild inflammation repre- 
sents the pulpal response to the cutting of the odontoblastie processes during 
the cavity preparation. Further increases in the degree of inflammation would 
then be related to increased cavity depth and to particular filling materials 
(Table IT). This study suggests that the degree of irritation produced by a 
given filling material can be evaluated more accurately when the cavity 
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Fig. 8.—Histogram showing relation of dentinal hypoplasia and inflammation arranged 
order of increasing incidence of dentinal hypoplasia. 


preparations are deep. Zine oxide and eugenol, ecaleium hydroxide, and 
amalgam were grouped together because they produced only mild degrees of 
inflammation when placed even in deep cavities. These materials apparently 
did not add to the pulpal effects produced by the operative procedure, and 
may even (in the case of zine oxide and eugenol) have exerted a palliative 
effect on the pulp. On the other hand, gutta-percha and the self-curing 
acrylic, when placed in medium and deep cavities, aggravated the operative 
injury and resulted in a number of instances of moderate and severe inflam- 
mation. Silicates and gold foil produced some cases of moderate inflamma- 
tion, even in shallow cavities, and a higher incidence of moderate and severe 
inflammation in deeper cavities. 
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Pulpal Response in Relation to Length of Postoperative Period.— While 
the inflammatory reaction following the insertion of the filling materials of 
Group A subsided progressively from the first to the third week, the pulpal 
reaction to the filling materials of Group B tended to remain constant or even, 
in the ease of silicate cements, to increase during the experimental period. 
This suggests that some filling materials (Group A) produce an inflammatory 
‘eaction early, with subsequent recovery; in others (Group B), the inflam- 
matory response persists over a longer period of time. Further studies of 
longer survival periods are indicated to investigate the extent and time of the 
recovery and resolution (or increase) of the inflammatory response. 

Rate of Formation of Reparative Dentine—Formation of reparative 
dentine at a rate that exceeded the dentine formation of the adjacent unaf- 
fected areas was clearly evident in the second week of survival period. Our 
findings, however, indicated that the time of first appearance of reparative 
dentine and the rate of its formation varied with the different filling materials. 
Evidence of beginning of formation of reparative dentine was observed after 
only one-week survival in four specimens—two under calcium hydroxide and 
two under gold foil. Reparative dentine formation was greatly delayed 
under amalgam, since not a single instance of reparative dentine was observed 
after three weeks. 

Comparative Evaluation of Filling Materials.—Our evaluation of the in- 
jurious effects of different filling materials observed in this study confirms 
generally the findings of a number of investigators.?-° Although their experi- 
ments differed in many respects and the different studies were usually lim- 
ited to only a few types of fillings, it becomes increasingly apparent that the 
biologie reaction of the odontoblasts and the pulp is basically quite similar. 

In 1950, one of us (I. S.) attempted, on the basis of a review of the litera- 
ture, to arrange the different common fillings in the order of their increasing 
irritating effect on the dentine and pulp, and arrived at the following se- 
quence: zine oxide and eugenol, gutta-percha, amalgam, acrylics, oxyphos- 
phate cement, silicate, and copper cement. 

The findings in this study agree with this sequence except for the position 
of gutta-percha. In our findings, gutta-percha and self-curing acrylic affected 
the pulp to a similar degree. This also confirms the work of James, Schour, 
and Spenece,'’® who found that in human teeth gutta-percha resulted in first acute 
and then chronic inflammation, which persisted for as long as thirty-six days, 
which was the maximal] duration in their investigation. 

Our findings support the generally accepted view that zine oxide and 
eugenol is beneficial to the pulp and should -be given preference as a temporary 
filling material. 

The relatively severe pulpal response to gold foil was surprising. It is 
possible that the initial injury to the odontblastie process coincident with the 
cutting of the cavity was aggravated by the pounding of the gold foil pellets. 
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Summary and Conclusions 


A histologic study was made of the pulpal response to eight different 
filling materials placed in cavities prepared by bur and by airbrasive in 116 
cuspid teeth of forty-two young adult dogs. The survival periods were one, 
two, and three weeks. No significant differences were observed following 
cavities prepared by bur and those prepared by airbrasive. 

The findings were evaluated in terms of pulpal inflammation (mild, mod- 
erate, and severe) and of the effeets of the odontoblasts as reflected in the 
quality and quantity of postoperative dentine. Three types of responses could 
be recognized in the dentine: (A) normal; (B) increased dentine formation; 
and (C) dentinal hypoplasia (pathologic). Types A and B represented a 
productive response, and Type C a pathologie response. It was found that 
the severity of the inflammatory response in the pulp increased with cavity 
depth. 

When the filling materials were arranged in terms of the inflammatory 
response, it was found that they fell into two groups. Group A consisted of 
zine oxide and eugenol, calcium hydroxide, and amalgam, and was charac- 
terized by the presence of only mild inflammation, even in deep cavities, and 
the absence of dentine hypoplasia. 

Group B, consisting of gutta-percha, acrylic, zine oxyphosphate cement, 
silicate, and gold foil, showed a few instances of moderate inflammation, even 
in shallow cavities, and a number of instances of moderate or severe inflam- 
mation in the deeper cavities. Dentinal hypoplasia occurred in 11 to 38 per 
cent of the cases in this group. 
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Oral Anatomy and Histology 


FURTHER EVIDENCE ON THE PRESENCE OF DENTINO-ENAMEL 
CUTICLE IN ADULT HUMAN TEETH 


Victorino G. Vinua, D.D.S., M.S.D., Mantra, PHILIPPINES 


N 1949 I' reported the presence of an organic structure between the enamel 
| and dentine which I designated as the dentino-enamel cuticle. Schour? has 
incorporated this finding in his recent book on oral histology and embryology. 
Helmeke (1953), as cited by Euler,* was not able to observe a ‘‘limiting mem- 
brane’’ in the amelodentinal junction. It is likely that the dentino-enamel 


B. 


F Fig. 1.—A, Decalcified longitudinal section of a molar showing a cusp portion. EM, 
Enamel matrix; DEC, dentino-ename! cuticle; DN, dentine; art, artifact; a, narrow area of 
the matrix which did not take the stain well. Gram stain, Hucker modification. (Magnifica- 
tion, X120; reduced \%.) 
P B, Higher magnification. EM, Enamel matrix; DEC, dentino-enamel cuticle; DN, den- 
ow. . norton of the enamel matrix which did not take the stain well. (Magnification, «500; 
reduced i. 

From the Department of Oral Histology and Pathology, College of Dentistry, University 
of the Philippines. 
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cuticle is calcified in a similar manner as the primary enamel cuticle;* henee, 
its presence as a form of unealecified organic membrane could not be detected. 
The present report deals with some observation which may be considered as 
additional evidence on the presence of a dentino-enamel cuticle at the dentino- 


enamel junction. 
Fig. 


Fig. 3. 


Fig. 2.—Decalcified longitudinal section of a molar showing a portion of the coronal 
dentine. Note that the enamel matrix has been lost during histologic preparation. DEC, Den- 
tino-enamel cuticle; DN, dentine. Gram stain, Hucker modification. (Magnification, 500; 
reduced \%.) 

Fig. 3.—Decalcified horizontal section of the crown of a molar. ET, Enamel tuft; EM, 
enamel matrix; DEC, dentino-enamel cuticle; DN, dentine. Note that some peripheral portion 
of the enamel matrix has been lost during histologic preparation. Gram stain, Hucker modi- 
fication. (Magnification, x5C0; reduced \%.) 


Materials and Findings 


For study, decalcified sections from different carious teeth have been 
used. They were stained with Gram’s method, Hucker’s modification. 
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Fig. 1, A is a longitudinal section of a molar showing a portion of the cusp. 
It may be noticed that the dentino-enamel cuticle is prominently shown lining 
the sealloped surface of the dentine. Generally, the cuticle takes a bright pink 
color with Gram’s stain, similar to the secondary enamel cuticle in hematoxy- 
lin-eosin stain. It may be noticed that a narrow area of the enamel matrix 
close to the cuticle marked a seems to have a different tinetorial reaction from 
the rest of the enamel matrix. Fig. 1, B is a higher magnification showing the 
dentino-enamel cuticle as a distinet organic structure. Its thickness appears 
to be not uniform. In Fig. 2 is another section, showing the cuticle to be 
firmly attached to the dentine surface. In spite of the fact that the enamel 
matrix has been detached or lost during histologic preparation, the cuticle 
remains lining the scallops on the dentine surface. Fig. 3 shows a horizontal 
section of the crown of another tooth specimen. It may be noticed that two 
neighboring enamel tufts appear to be a continuation of the dentino-enamel 
cuticle into the substance of the enamel. It would seem that the enamel tufts 
are not ribbons of hypoealecified enamel rods and interrod substance, as 
generally believed at present. 


Comment 


From the foregoing findings, there seems to be no doubt that an organic 
structure, designated as the dentino-enamel cuticle, is present between the 
enamel and dentine in human adult teeth. The cuticle is better shown in 
sections stained with Gram stain, Hucker modification, than in hematoxylin- 


eosin stain. It appears that the cuticle constitutes the biggest bulk of organic 
matter in the dentino-enamel junction. 

It is shown that the so-called enamel tuft seems to be a continuation of the 
dentino-enamel cuticle into the substance of the enamel. This condition seems 
to support our view, still unpublished, that enamel tufts are sections of a 
membranous structure dividing the enamel into several bundles of enamel rods 
and interrod substanee. Each bundle rests on each scallop on the dentine 


surface. 
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Professional News Items 


American Academy of Oral Pathology 


The American Academy of Oral Pathology will conduct its next examination for 
elevation to fellowship on Saturday, April 7, 1956. The examination will be held at the 
Armed Forces Institute of Pathology, Washington, D, C., and will be conducted by the 
Fellowship Committee. Members of the Academy who wish to apply for permission to be 
examined for elevation to fellowship should contact the secretary, Colonel Joseph L. 
Bernier, Armed Forces Institute of Pathology, Washington, D. C., at the earliest practicable 


time. 


The New York Institute of Clinical Oral Pathology, Inc. 


The New York Institute of Clinical Oral Pathology announces an open meeting, to 
which members of the medical, dental, and allied professions are cordially invited, on 
Monday, Dee. 12, 1955, at 8:30 P.M. at the New York Academy of Medicine Bldg., 2 East 
103rd St., New York, N. Y. 

The program is as follows: 

NEWBURGH-KINGSTON CARIES FLUORINE STUDY FINAL REPORT 
History. Herman E. Hilleboe, Commissioner, State of New York Department of Health. 
Pediatric Aspects. Edward R. Schlesinger, Associate Director, Division of Medical Services, 
State of New York Department of Health. 
Toxicology and Implication. Harold C. Hodge, Professor of Pharmacology, University of 
Rochester. 
Dental Aspects. David B. Ast, Director, Bureau of Dental Health, State of New York 
Department of Health. 


Loyola University School of Dentistry 


A course of lectures and demonstrations (including student participation) in the 
field of general analgesia and anesthesia will be presented by Loyola University, Chicago, 
Illinois. The course will be given part time over a period of three months. The study 
will include both clinic and hospital operating room service. 

The Postgraduate Department is offering a course on ‘‘Theory and Practice of Perio- 
dontics’’ to be presented on Jan, 13, 14, and 15, 1956. Instruction will be given by Dr. 
Balint Orban, who will be assisted by Drs. John A. Kollar and Frank Wentz. Tuition 
will be $100.00; and attendance will be limited to fifteen. 

For further information, contact Director, Department of Postgraduate Studies, 
Loyola Dental School, 1757 West Harrison St., Chicago, Illinois. 
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PROFESSIONAL NEWS ITEMS 


Albert Einstein School of Medicine 


The Department of Dentistry, Albert Einstein Sehool of Medicine, announces that 
four dental internships and four residencies (oral surgery) will be available for the year 
beginning July, 1956. Application forms may be obtained by writing to the Dental De- 
partment, Bronx Municipal Hospital Center, Morris Park Ave., East Chester Rd., Bronx 61, 


New York, before Dec. 1, 1955. 


University of Pennsylvania School of Dentistry 


The following postgraduate courses are offered: 
Fundamental Concepts of High Speed Technics. Thursday and Friday, April 5 and 6, 


1956. Floyd A. Peyton. 

Clinical Oral Pathology for the General Practitioner. Nine consecutive Monday 
evenings, March 5 to May 14, 1956. Paul E. Boyle and associates. 

For further information concerning these courses, please communicate with Post- 
rraduate Courses, School of Dentistry, University of Pennsylvania, Philadelphia 4, Penn- 


sylvania. 


Department of Health, Education, and Welfare 


A competitive examination for appointment of dental officers to the Regular Corps 
of the United States Public Health Service will be held in various places throughout the 


country on March 20, 21, 22, and 23, 1956. 
Appointments provide opportunities for career service in clinical dental practice, 
dental public health, and dental research, They will be made in the ranks of assistant 


and senior assistant, equivalent to Navy ranks of lieutenant (j.g.) and lieutenant. 
Entrance pay for an assistant dental surgeon with dependents is $6,017.00 per year; 
for senior assistant dental surgeon with dependents, $6,918.00. Provisions are made for 


promotions at regular intervals. 


University of Illinois 


Research and Educational Hospitals, University of Illinois, offer a one-year intern- 
ship in oral surgery, beginning July 1, 1956. Residence at the hospital, with room, board, 
laundry, uniforms, and a minimal stipend, is offered. Emphasis is placed on the practical 
aspects of oral surgery as pertains to out- and in-patient service. 

Address all inquiries to Dr. D. J. Caseley, Medical Director, 840 South Wood St., 


Chicago, Illinois. 


Tufts University School of Dental Medicine 
Cleft Palate Institute 


The Margolis Cephalostat, the X-ray Fixator, and the Camera Mount are now being 
constructed and distributed by the College of Engineering in conjunction with the Cleft 
Palate Institute of the School of Dental Medicine of Tufts University. 

Information may be obtained by addressing inquiries to Professor E, Leavitt, De- 
partment of Mechanical Engineering, Tufts University, Medford 55, Massachusetts. 

It should be emphasized that the construction and distribution of this equipment are 
strictly on a nonprofit level on the part of Tufts University and those persons associated 


with the University. 





PROFESSIONAL NEWS ITEMS 


University of Kansas City 


Applications for graduate study are now being accepted by the University of Kansas 


City School of Dentistry, Kansas City, Missouri. 
A three-year course in oral surgery is offered in conjunction with Kansas City Gen- 
eral Hospital Number One and is designed to meet the requirements of the American 


Board of Oral Surgery. 

Graduate training is also being offered with an eighteen-month course in orthodontics, 
periodontology, and pedodontics. The pedodonties course includes a residency program at 
Mercy Hospital. 

All graduate courses begin July 1. Candidates for the oral surgery program should 
have their applications on file not later than March 1. 

The School also announces that two rotating internships are offered in conjunction 
with the Veterans Administration Hospital of Kansas City, Missouri, and the Veterans 
Administration Hospital of Wadsworth, Kansas. Information regarding these internships 
may be obtained by writing to James P. Darnell, Chief of the Dental Section, Veterans 
Administration Hospital, Kansas City, Missouri, or to Dayton D. Krajicek, Chief of the 
Dental Section, Veterans Administration Hospital, Wadsworth, Kansas. 
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Abstracts 
of Current Literature 


MALIGNANT ORAL TUMORS 


Concerning the Etiology of Craniofacial Deformations. Heinz Geserick and Joachim 
Gabka. Stomat. 7: 155, 1954. 


After explaining the significance of the term ‘‘phenocopy,’’ used to describe the fact 
that both exogenous and endogenous irritations are likely to cause the same deformations, 
the author presents two rare cases. The first case is that of a 5-year-old child with a left- 
sided harelip associated with alterations of the external eye. From the inner eyelid angles 
the normal cutis is seen to extend in 2.5 to 3 mm. striae on to the cornea and the pinguecula. 
No impaired ocular movement could be noted. 

The second case is that of a 4-year-old child suffering from hydrocephalus and present- 
ing at the same time an arhinen-cephalia with a median and velar fissure. 

In both cases the etiology could be clearly established. Both mother and infant, in 
the first case, reacted positively to Sabin and Feldman’s serologic test and since, in addition, 
x-ray demonstrated bilateral intracerebral areas of calcification, an intrauterine infection 
with toxoplasmosis could be safely assumed. 
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The second case appeared to be due to hypoxemia during a critical stage of intra- 
uterine development. Hypoxemia was diagnosed on the basis of menstrual bleeding up to 


the third month of pregnancy. 
Since exogenous factors could be diagnosed, the term ‘‘phenocopy’’ applies to both 


cases. 
S. W. 


CLINICAL AND LABORATORY RESEARCH 


The Action of Vitamin D, on the Calcification of the Incisors and Molars of the Rat 
(Accion de la vitamina D, sobre la calcificacion del incisivo y molar de la rata). 
Juan C. Muracciole. Rev. Odontol. 41: 60, 1953 (Argentina). 


A simple dose of vitamin D,, 400,000 to 600,000 units, was given to white rats to 
study its effect upon the calcification of the teeth. 

The results showed that the injected animals presented a dentine more calcified than 
those which did not receive the vitamin. In incisors and in molars, the hypercalcification 
is seen as a secondary dentine. 

It is the author’s opinion that the doses of vitamin D, are effective in building well- 


calcified teeth and that its reaction to foreign factors is manifested only during morphology. 
G. A. B. C. 


Practical Caries Control. N. E. Goldsworthy. D. J. Australia 27: April, 1955. 


Caries is primarily a microbiologic problem and, as might be expected, diet has a major 
influence on caries prevalence. In areas where native peoples live on diets of locally grown 
foodstuffs, there is less caries experience than in so-called ‘‘civilized’’ areas where the diet 
consists of ‘‘store food’’ that has been processed and refined. The number of times per 
day that food is taken into the mouth is also a factor. It has been shown that reorgani- 
zation of the diet habits of caries-susceptible persons makes it possible to slow down the 
initiation and progress of carious lesions and to diminish the number of lactobacilli in the 
mouth. 
After discussing the many kinds of organisms found in the mouth, the author offers 
several examples as evidence of the concept of the etiology and pathogenesis of caries, which 
can be summarized as follows: (1) microorganisms + fermentable substance — acid; (2) 
acid + mineral —> dissolution of mineral, that is, calcified tooth substance. 


Genetics, Environment and Disease. N. E. Goldsworthy. D. J. Australia 27: August, 1955. 


Genetic influences are well established in relation to certain diseases and aberrations, 
and there are indications that the list of such conditions will be lengthened. However, heredity 
must be kept in its proper perspective and must be recognized as a co-factor with environ- 
ment in the initiation of dental caries. 

Heredity and environment are so intimately interwoven that they cannot safely be 
considered alone. Studies of homozygous twins living under different environmental condi- 
tions are necessary if the real extent of hereditary influences is to be determined. Heredity 
sometimes is so strong that environment cannot exert detectable effects, but often environ- 
ment can influence or even overwhelm heredity and appear to suppress its outward expres- 
sion. Genetic differences in nutritional requirements exist between different species of ani- 
mals, and such differences probably exist between individual human beings. Hereditary im- 
munity and susceptibility to experimental caries have been demonstrated in rats. The evi- 
dence for the role of heredity in human caries is, at present, meager, but it still cannot be 


ignored. 
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Dermal fistula, ectopic, of dental origin, 705 
Dermatologic lesions of mouth and face of 
interest to dentist, 110 (Abst.) 
Dermoid cysts (dermoids) of floor of mouth, 
1149 
systemico-oral interdependency 
in chronic diseases, 252 
cavernous sinus thrombosis in, 
372 
Diagnosis, clinical, of fungous diseases, 561 
(Abst.) 
in oral surgery and oral medicine, studies 
in, 319, 441, 546, 659, 774, 881, 
1108, 1218 
of gingivitis, method for evaluating con- 
sistency in, 1128 
of hemophilia, establishment of, 1245 


psychody- 


Diabetes; 


Diabetic, 











| Displacement 














SUBJECT INDEX 


Diagnosis—Cont’d 
of traumatic injuries of face and jaws, 
349 
radiological, and physical therapy in 
dentistry, 560 (B, rev.) 
x-ray, dental and oral, 560 (B. rec’d) 
Disease, chronic, systemico-oral interde- 
pendency in, 246 
genetics, environment and, 1322 (Abst.) 
Hand-Schiiller-Christian, oral lesions in, 
319 
malignant, management of pain of, with 
nerve blocks, 786 (Abst.) 
temporomandibular joint, 898 (Abst.) 
Diseases, common, history and conquest, 
1228 (B. ree’d) 
fungous, clinical diagnosis of, 561 (Abst.) 
neurological, of face, 333, 1010 (Absts.) 
of mandibular joint, 333, 449, 670, 898 
(Absts.) 


| Disinfection, sterilization and, in dentistry, 


review of, 788 
of condyle in fracture-dis- 
locations of mandible, 774 
District of Columbia Dental Society, 107 
Dog, maxillary sinus of, change of volume 
of, after extraction of adja- 
cent teeth, 420 
Dogs, adult, oral lesions in niacin, ribo- 
flavin, pyridoxine, folie acid, 
and pantothenic acid deficien- 
cies in, 206, 315, 438, 543, 656, 
769, 867 
early dentinal and pulpal changes fol- 
lowing cavity preparation and 
filling materials in, 1305 
observations of radiation 
changes in salivary glands and 
general effects of 1,000 r. to 
1,750 r. of x-ray radiation 
locally administered to heads 
of, 87 
Drug allergies, 562 (Abst.) 
toxicity; rational use of antimicrobial 
agents, 984 
dentine, associated 
matoid arthritis 
vitaminosis D, 82 
fibrous, of jaws, classification and patho- 
genesis of, 628, 725, 856 
ectodermal, oligodontia due 
to, 82 
Dystrophy, muscular; systemico-oral inter- 
dependency in chronic disease, 
249 


long-term 


with rheu- 


Dysplasia, 
and hyper- 


hereditary 


E 


dysplasia, hereditary, oligo- 


dontia due to, 82 


Ectodermal 


.Eetopie dermal fistula of dental origin, 705 


Einstein, Albert, School of Medicine, 1319 

Emory University, 445 

Enamel, changes in, clinically and _ artifi- 
cially produced, microscopic 
comparison of, 1204 














Jndobueceal resection, indications for; sur- 
gical treatment of tumors of 
jaw, 897 (Abst.) 
Jndodontia, generalities on, 223 (Abst.) 
instrument standardization, 
need for, 1211 
significance of S35-labeled penicillin in 
extracted human teeth, 639 
approach to globulomaxillary 
eyst, ideal result in, 865 
Zndodonties, 112, 223, 1122 (Absts.); 189, 
298, 414, 526, 639, 743, 865, 
993, 1100, 1121, 1298 
anesthesia, laryngotracheal 
complications associated with, 
898 (Abst.) 


Indodontie 


surgical 


Sndotracheal 


Environment, genetics, and disease, 1322 
(Abst. ) 

Eosinophilic granuloma, gingival, 109 
(Abst.) 


systemico-oral interdependency 
in chronic disease, 258 
Epithelial tumors of parotid gland, surgi- 
cal treatment of, 1007 (Abst.) 
Epulis, congenital (congenital granular cell 
fibroblastoma), 517 
giant-cell, case of, 1250 
Erythema exudativum multiforme—Stevens- 
; Johnson syndrome, 161 
migrans affecting oral mucosa, 164 
Association for Research on 
Fluoridation and Caries Con- 
trol, 218 
Organization for Research on Fluorine 
and Dental Caries Prophylaxis, 
664 
sodium for general 
dental office, 621 
multiple, of deciduous teeth, 
use and need of trichloroethy- 
lene, in  nitrous-oxide-oxygen 
anesthesia for 5-year-old child 
in, 55 
secondary 
488 
surgical, for prosthesis, in- 
vestigations of, 898 (Abst.) 
Extraosseous adamantinoma, 1007 (Abst.) 
Extravasation cyst, hemorrhagic, of man- 
dible, 950 
treatment of, with use of Gelfoam, 950 


Epilepsy ; 





European 


Evipal anesthesia in 


Extraction, 


tooth, hemorrhage following, 


Extractions, 


F 


Face and jaws, diagnosis of traumatic in- 
juries of, 349 
neurological diseases of, 333, 1010 (Absts.) 
Facial asymmetry in newborn infant, com- 
mon form of, 334 (Abst.) 
nerve, surgical anatomy of, outside skull, 
1120 (Abst.) 


paralysis, transitory unilateral (Bell’s 
Palsy), 719 
regions, foreign body in, method of 


localization of, 973 
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Fatal anaphylactic reactions to penicillin, 
eight, 896 (Abst.) 
Fibroadenoma; tumors of minor salivary 

glands, 1288 : 
Fibroblastoma, granular cell, congenital; 
congenital epulis, 517 
Fibroma, central, of mandible, 366 
Fibrous dysplasia in upper jaw undergoing 
myxomatous degeneration, 400 
of jaws, classification and pathogenesis 
of, 628, 725, 856 
Filling materials, cavity preparations and, 


early dentinal and _ pulpal 
changes following, in dogs, 
1305 


Films of different emulsion speed, radio- 
graphs exposed with, compara- 


tive clinical evaluation of, 
1088 

Fistula, ectopic dermal, of dental origin, 
705 

Fistulae, oromaxillary, closure of, 449 
(Abst. ) 

Fluoride lozenges and pills, preliminary 
study of effects of, on dental 
caries, 213 

Fluorinated toothpastes, action of, on 


teeth, 335 (Abst.) 
investigation on, concerning incorpora- 
tion of halogen into tooth sub- 
stance, 335 (Abst.) 
Focal infection, rise and fall of, 1063 
Folie acid deficiency, lingual lesions in; 
oral lesions in niacin, ribo- 
flavin, pyridoxine, folic acid, 
and pantothenic acid deficien- 
cies in adult dogs, 543 
Foreign body in facial regions, method of 
localization of, 973 
Formation, bone, and bone resorption, 1074 
of branching processes by odontoblast 
cells, 1105 
Fracture, compound comminuted, of man- 
dible, 341 
condylar neck, roentgenographic evidence 
of, 58 
lines in mandible, 582 
Fractured malar, 13 
maxillary block needle, 1125 
Fracture-dislocations of mandible, displace- 
ment of condyle in, 774 
Fractures, jaw, fixation of, with new and 
simple method of wiring, 1233 
(Abst. ) 
guide to treatment of, 221 (B. rev.) 
treatment of, 449 (Abst.) 
of condyle, 896 (Abst.) 
of mandibular condyle; method of naso- 
mandibular fixation in children 
and in edentulous adults, 1121 
(Abst.) 
of zygoma (malar) zygomatic compound, 
9 37 


237 


French Congress of Stomatology, sixteenth, 
218, 556 

Fungous diseases, clinical diagnosis of, 561 

(Abst.) 
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G 

Gasserian ganglion and its posterior root, 
decompression of, for trigem- 
inal neuralgia, 333 (Abst.) 

Gastritis, acute necrotizing, 110, 896 (Abst.) 

Gelfoam, treatment of extravasation cysts 
with, 950 

Genetics, environment, 
(Abst.) 

Genial tubercle, removal of, for prosthesis, 
1044 

German Society for Jaw and Face Surgery, 
665 

Giant-cell epulis, case of, 1250 

Gingiva, free and attached surface of, 
studied with replica method, 
649 

human, mast cells in, 1093 

Gingivae, lymphosarcoma of, 1108 

Gingival and periodontal lesions; oral 
lesions in niacin, riboflavin, 
pyridoxine, folic acid, and 
pantothenic acid deficiencies 
in adult dogs, 867 


and disease, 1322 


eysts, 803 
eosinophilic granuloma, 109 (Abst.) 
lesion, scorbutic type, effect of vitamin 
C on, 392 
pathosis in mouth breathers, 382 
Gingivectomy, depth of incision in, 707 
Gingivitis, acute necrotizing ulcerative, in 
patient suffering from acute 
myeloblastic leukemia; sys- 
temico-oral interdependency in 
chronic disease, 253 
common and refractory, new 
to treatment of, 814 
diagnosis of, method for evaluating con- 
sistency in, 1128 
Gingivoplasty; rotating abrasives in manage- 
ment of periodontal soft and 
hard tissues, 1134 
Gingivostomatitis, herpetic, herpangina and: 
clinical differentiation, 1009 
(Abst. ) 
Gland, minor salivary, sialolithiasis of, 143 
Glands, minor salivary, tumors of, 1278 
palatine mucous, adenocarcinoma of, 130 
sebaceous, in tongue, 562 (Abst.) 
Globulomaxillary cyst, endodontic surgical 
approach to, ideal result in, 865 
Granular cell fibroblastoma; congenital epulis, 
517 
myoblastoma, 698 
Granuloma, gingival eosinophilic, 109 (Abst.) 
sarcomatous, 1234 (Abst.) 
Gumma of hard palate, with perforation, 690 


approach 


H 


H.A.I., treatment of buccal manifestations 
of tuberculosis with, 1008 
(Abst. ) 

Hairy tongue, 659 

Hamster, Syrian, periodontal lesions in; I. 
method of evaluating alveolar 
bone resorption, 492 
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Hamster—Cont’d 
II. observations on influence of sex 

and effect of preweaning 
rations, 1060 

Hand-Schiiller-Christian disease, oral lesions 
in, 319 

Hard palate, gumma of, with perforation, 
690 


surgical reconstruction of, 1120 (Abst.) 
Hare lip and cleft palate, surgery of, 1117 
(B. rev.) 
Head and neck, cancer of, treatment of, 
1121, 1232 (Absts.) 
Healing following radical root resection, 378 
Hemangioma and mucocele of cheek, 479 
central, of mandible (central angioma), 
1254 
Hemophilia; establishment of diagnosis, 1245 
on nature and diagnosis of, 670 (Abst.) 
Hemophiliac, fresh frozen plasma in manage- 
ment of, 27 
Hemorrhage, secondary, following tooth ex- 
traction, 488 
Hemorrhagic extravasation cyst of mandible, 
958 
Hemostatic, systemic; Adrenosem Salicylate, 
‘ 


Hereditary ectodermal dysplasia, oligodontia 
due to, 82 

Herpangina and herpetic gingivostomatitis: 
clinical differentiation, 1009 
(Abst. ) 

Herpes simplex, recurrent, multiple smallpox 
vaccinations in treatment of, 
111 (Abst.) 

Herpetie gingivostomatitis, herpangina and: 
clinical differentiation, 1009 
(Abst. ) 

Histologic changes in jaws and teeth of rats 

following nephritis, adrenalec- 

tomy, and cortisone treatment, 

carious-like lesions produced 
in artificial mouth, 530 

Histology, dental, atlas of, 1227 (B. ree’d) 

oral anatomy and, 1315 

Histopathology, gross appearance and, of 
tongue, correlation between, 
1165 

Histoplasmosis, primary oral, 895 (Abst.) 

History and conquest of common diseases, 

1228 (B. rec’d) 

steroid, and tissues 

dontium, 1179 

Hyperkeratosis; effects of smoking on oral 
mucosa, 1026 

Hyperparathyroidism; systemico-oral inter- 
dependency in chronic disease, 
247, 251 

Hypersensitivity reactions to drugs; rational 
use of antimicrobial agents, 984 

Hypervitaminosis D, dentine dysplasia asso- 
ciated with rheumatoid arthritis 
and, 76 

Hypopituitarism; systemico-oral interdepend- 
ency in chronic disease, 250 

Hypoplasia of teeth, developmental opaque 
areas and, 334 ( Abst.) 

Hysterical aphonia, postanesthetic, 1270 


studies of 


Hormones, of perio- 
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I 
Implant dentures, 338 (Abst. ) 


methods for improving, 227 
Implants, 430 
Incision in gingivectomy, depth of, 707 
ink-injected specimens, permanent 
mounts of, method for prepara- 
tion of, 524 
perfusions of vascular plexus of oral 
tissues, 539 
Infection, focal, influence of, on Méniére’s 
disease, 110 (Abst.) 
rise and fall of, 1063 
staphylococcus, of temporomandibular joint, 


India 


Infections, virus, of interest to dentist, 1069 
Infratemporal abscess of dental origin, 151 
Injuries of nose and upper jaw, management 
of, 338 (Abst.) 
traumatic, of face and jaws, diagnosis of, 
9 


Innervation of dental organ, 1262 

Instrument standardization, endodontic, need 

for, 1211 

Association for 

search, 218 

Intestinal polyposis, carcinoma of jejunum, 
with oral and digital melanosis, 
1009 (Abst. ) 


International Dental Re- 


Intraoral roentgenography of upper molar | 
region, anatomic limitations of, | 
| 


1272 
sialolithotomy, 146 
Intraosseous 


1100 


J 


Jaw, ankylosis of, 333 (Abst.) 


fractures, fixation of, with new and simple | 


method of wiring, 1233 ( Abst.) 
guide to treatment of, 221 (B. rev.) 
treatment of, 449 (Abst.) 
surgical treatment of tumors of; 
tions for endobuccal resection, 
897 (Abst.) 
upper, management of injuries of nose 
and, 338 (Abst.) 
undergoing myxomatous degeneration, 
fibrous dysplasia in, 400 
Jaws, ameloblastoma of, 1013 
ameloblastomas of, 281 
and teeth of rats, histologic changes in, 
following nephritis, adrenalec- 
tomy, and cortisone treatment, 
881 
cysts and carcinoma of, 673 
diagnosis of traumatic injuries 
and, 349 
dysplasia of, classification and 
pathogenesis of, 628, 725, 856 
malignant tumors of, 1121 (Abst.) 
surgery and orthopedics of mouth and, 
textbook of, vol. 9, 667 (B. 
rev. ) 


of face 


fibrous 








neurofibroma of mandible, 34 
Isotope determination of root canal failure, 


indica- | 
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Jejunum, carcinoma of, intestinal polyposis 
with oral and digital melanosis, 
1009 (Abst.) 


L 


Lamina, dental, proliferation of, in wall of 
primordial cyst, 510 
Laryngeal spasm, 1139 
Laryngotracheal complications associated with 
endotracheal anesthesia, 898 
(Abst. ) 
Lesion, gingival, scorbutic type, effect of 
vitamin C on, 392 
Lesions, carious-like, produced in artificial 
mouth, histologic studies of, 530 
dermatologic, of mouth and face of in- 
terest to dentist, 110 (Abst.) 
gingival and periodontal; oral lesions in 
niacin, riboflavin, pyridoxine, 
folic acid, and pantothenic 
acid deficiencies in adult dogs, 
867 
lingual; oral lesions in niacin, riboflavin, 
pyridoxine, folic acid, and 
pantothenic acid deficiencies in 
adult dogs, 315, 543, 656 
of mucous membrane, relief of pain asso- 
ciated with, 260 

in Hand-Schiiller-Christian 
319 
in niacin, riboflavin, pyridoxine, folic 

acid, and pantothenic acid de- 
ficiencies in adult dogs, 206, 
315, 438, 543, 656, 769, 867 
multiple neurofibromatosis with, 263 
periodontal, in Syrian hamster; I. method 
of evaluating alveolar bone re- 
sorption, 492 
II. observations on influence of sex 
and effect of preweaning 
rations, 1060 
premalignant, of lips, in soldiers returning 
from Korea, 64 
unusual ocular, in systemic lupus erythem- 
atosus, 337 (Abst.) 
Leukemia, myeloblastic; systemico-oral inter- 
dependency in chronic disease, 
253 
planus of mouth 
ulceration, 47 
oral manifestations of, 111 (Abst.) 
Lingual plate, alveolar border, mylohyoid 
ridge, and third molar tooth, re- 
lationship between; anatomic 
study of human mandible, 998 

Lip; cheilitis glandularis apostematosa, 405 

lower, carcinoma treated with surgery and 

radiotherapy, 591 

Lips, premalignant lesions of, in soldiers re- 
turning from Korea, 64 

Little’s disease; systemico-oral interdepend- 
ency in chronic disease, 256 

Lymphosarcoma of gingivae, 1108 

Loyola University School of Dentistry, 329, 

postgraduate course, 1004 

erythematosus, systemic, unusual 
ocular lesions in, 337 (Abst.) 


oral, disease, 


Lichen with associated 


Lupus 
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M 


Macroglossia, angular cheilosis and, 100 
Malar, fractured, 13 
Malignant disease, pain of, management of, 
with nerve blocks, 786 (Abst.) 
oral tumors, 450, 785, 1234, 1321 (Absts.) 
tumors of jaws, 1121 (Abst.) 
of oral cavity, involvement of dental 
pulp by, 842 
Malposition of mandibular canine, extreme, 
neurological anomaly associated 
with, 484 
Mandible, ameloblastic sarcoma in, 123 
and maxilla, multiple osteomas of, 738 
ankylosis of, complete bilateral, surgical 
correction of, 1235 
central fibroma of, 366 
hemangioma of (central angioma), 1254 
osteoma of, 694 
compound comminuted fracture of, 341 
eylindroma of, 546 
fracture lines in, 582 
fracture-dislocations of, displacement of 
condyle in, 774 
hemorrhagic extravasation cyst of, 958 
human, anatomic study of, 998 
intraosseous neurofibroma of, 34 
osteomyelitis of ascending ramus of, sec- 
ondary to peritonsillar abscess, 
222 (Abst.) 
primary reticulum-cell sarcoma of, 568 
progressive bone cavities of, 903 
comments on Dr. John G. Whinery’s 
paper, 955, 970 
rest position of, in young adults, repro- 
ducibility of radiographic re- 
cordings of, 671 (Abst.) 
solitary bone cysts of, symposium, 903 
symptomatic osteoma spongiosum of, 808 
Mandibular canine, extreme malposition of, 
neurological anomaly associated 
with, 484 
canines, unerupted, and their complications, 
1234 (Abst.) 
fractures of; method of naso- 
mandibular fixation in children 
and in edentulous adults, 1121 
(Abst. ) 
x-ray examination of, 898 ( Abst.) 
cyst, arteriovenous aneurysm simulating, 21 
joint, diseases of, 333, 449, 670, 898 
( Absts. ) 
molars, root apices and surrounding areas 
of 100, stereo-binocular micro- 
scopic study of, 1298 
prognathism, surgical correction of, 359 
Mast cells in human gingiva, 1093 
Maxilla, multiple osteomas of mandible and, 
738 
osteoid osteoma of, 1008 (Abst. ) 
plasmocytoma of, 1218 
retinal anlage tumor of, 796 
swelling of, of doubtful etiology, 136 


condyle, 





Maxillary block needle, fractured, 1125 
region, actinomycosis originating in, 877 
sinus of dog, change of volume of, after 

extraction of adjacent teeth, 
420 
Maxillofacial surgery in Indo-China, six years 
of practical experience in, 338 
(Abst. ) 
Medical College of Virginia, 1006 
Medicine, introduction of, for dental stu- 
dents, 560 (B. ree’d) 
oral, 110, 337, 562, 669, 895, 1008, 1230 
(Absts.) ; 47, 161, 246, 392, 500, 
611, 719, 828, 982, 1063, 1257 
oral and digital, carcinoma of 
jejunum in intestinal polyposis 
with, 1009 (Abst. ) 

periodontal, adaptation of, to 
physiologic and pathologic 
changes, 977 

Méniére’s disease, influence of focal 

tion on, 110 ( Abst.) 

Meniscectomy; new approach to temporo- 

mandibular joint, 1009 ( Abst.) 

Metabolism, carbohydrate, of oral bacteria, 

its inhibition and activation, 
1231 (Abst.) 

Society of Endodontia announces 

postgraduate course in endo- 

donties, 1115 

comparison of clinically and 

artificially produced changes in 

enamel, 1204 

Minor oral surgery (petite chirurgie de la 

bouche), 666 (B. rev.) 
stereo-binocular microscopic study 
of root apices and surrounding 
areas of 100 mandibular, 1298 
supernumerary fourth permanent, 862 
Monkey, Macacus rhesus, movability of vital 
and devitalized teeth in, 189 
Morphology of pulp cavity of permanent 
teeth, 743 
Mount Sinai Hospital, 1004 
Mouth and jaws, surgery and orthopedics of, 
textbook of, vol. 9, 667 (B. 
rev. ) 
artificial, carious-like lesions produced in, 
histologic studies of, 530 
breathers, gingival pathosis in, 382 
buffering systems in, 828 
Candida albicans isolated from, patho- 
genicity of, 1214 
carcinoma of floor of, 109, 785 (Absts.) 
dermoid cysts (dermoids) of floor of, 1149 
floor of, and tongue, treatment of cancer 
of, 112 (Abst.) 
lichen planus of, with associated ulcera- 
tion, 47 
Mucocele, hemangioma and, of cheek, 479 
Mucocyst adenoma; tumors of minor salivary 
glands, 1286 
Mucoepidermoid tumors; tumors of minor 
salivary glands, 1288 
Mucous membrane, relief of pain associated 
with lesions of, 260 


Melanosis, 


Membrane, 


infee- 


Mexican 


Microscopic 


Molars, 
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Mucosa, oral, effects of smoking on, 1026 
erythema migrans affecting, 164 
palatal, effect of dental prostheses on, 220 
(B. rev.) 
dystrophy; systemico-oral inter- 
dependency in chronic disease, 
249 
ridge, alveolar border, lingual 
plate, and third molar tooth, re- 
lationship between; anatomic 
study of human mandible, 998 
Myoblastoma, granular cell, 698 
Myoepithelioma or adenomyoepithelioma; 
tumors of minor salivary glands, 
1286 
Myxomatous degeneration, fibrous dysplasia 
in upper jaw undergoing, 400 


Muscular 


Mylohyoid 


N 


Nasoalveolar cyst, 40 
Nasomandibular fixation, method of, in chil- 
dren and in edentulous adults; 
fractures of mandibular con- 
dyle, 1121 ( Abst.) 
Neck, cancer of head and, treatment of, 1232 
(Abst. ) 
tumors and cysts of, unusual, 1233 (Abst.) 
Necrotizing gastritis, acute, 110, 896 (Absts.) 
Needle, fractured maxillary block, 1125 
Neomycin, use of Achromycin and, in treat- 
ment of actinomycosis, 1034 
Nephritis, adrenalectomy, and cortisone treat- 
ment, histologic changes in jaws 
and teeth of rats following, 881 
Nerve blocks, management of pain of malig- 
nant disease. with, 786 (Abst.) 
trigeminal, decompression of 
Jasserian ganglion and its pos- 
terior root for, 333 (Abst.) 
surgical treatment of, 1010 (Abst.) 
Neurofibroma, intraosseous, of mandible, 34 
Neurofibromatosis, multiple, with oral lesions, 
263 
Neurological anomaly associated with extreme 
malposition of mandibular 
eanine, 484 
diseases of face, 333, 1010 ( Absts.) 
New York Institute of Clinical Oral Pathol- 
ogy, Inc., 106, 556, 892, 1004, 
1318 
University College of Dentistry, 446, 557, 
783, 1115 
workshop in practice management, 
330 
Niacin, riboflavin, pyridoxine, folic acid, and 
pantothenic acid deficiencies in 
adult dogs, oral lesions in, 769 
Nitrous oxide, rebirth of, 1146 
Nicotinic acid deficiency, oral symptoms and 
treatment of, 1257 
Northwest Society of Oral Surgeons, 783 
Northwestern University, 1116 
Nose and upper jaw, management of injuries 
of, 338 (Abst.) 


Neuralgia, 
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oO 


Occlusal attrition; adaptation of periodontal 
membrane to physiologic and 
pathologic changes, 979 

Ocular lesions, unusual, in systemic lupus 
erythematosus, 337 (Abst.) 

Odontoblast cells, formation of branching 


processes by, 1105 
Ohio State University College of Dentistry, 
100 


Oligodontia due to hereditary ectodermal 
dysplasia, 82 
Operative dentistry, textbook of, 559 (B. 
rev.) 
oral surgery, 3, 118, 227, 341, 453, 568, 
673, 788, 973, 1013, 1125, 1235 
Oral anatomy and histology, 1315 
and digital melanosis, carcinoma of jejunum 
in intestinal polyposis with, 
1009 ( Abst.) 
bacteria, carbohydrate metabolism, its in- 
hibition and activation, 1231 
(Abst. ) 
cavity, malignant tumors of, involvement 
of dental pulp by, 842 
histoplasmosis, primary, 895 ( Abst.) 
lesions in Hand-Schiiller-Christian disease, 
319 
in niacin, riboflavin, pyridoxine, folic 
acid, and pantothenic acid de- 
ficiencies in adult dogs, 206, 
315, 438, 543, 656, 769, 867 
multiple neurofibromatosis with, 263 
medicine, 110, 337, 562, 669, 895, 1008, 
1230 (Absts.); 47, 161, 246, 
392, 500, 611, 719, 828, 982, 
1063, 1257 
studies in diagnosis in oral surgery and, 
319, 441, 546, 659, 774, 881, 
1108, 1218 
mucosa, effects of smoking on, 1026 
erythema migrans affecting, 164 
pathology, 108, 336, 561, 894, 1007, 1230 
(Absts.); 331 (B. rev.); 64, 
168, 263, 400, 510, 628, 725, 842, 
1093, 1149, 1278 
clinical, studies in, 100 
role of sympathetic nerves and system 
in, 336 (Abst.) 
roentgenology, 58, 988, 1088, 1272 
surgery, 222, 338, 449, 562, 669, 896, 1009, 
1119, 1232 (Absts.) 
and oral medicine, studies in diagnosis 
in, 319, 441, 546, 659, 774, 881, 
1108, 1218 
(cirurgia bueal), 1227 (B. rev.) 
minor (petite chirurgie de la bouche), 
666 (B. rev.) 
operative, 3, 118, 227, 341, 453, 568, 673, 
788, 973, 1013, 1125, 1235 
practical, 1228 (B. rec’d) 
surgical procedures, anesthesia for, oxygen 
saturation of arterial blood as 
determined by modified Millikan 
oximeter during, investigation 
of, 1079 
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Oral—Cont’d 
symptoms and treatment of nicotinic acid 
deficiency, 1257 
tissues of rat, effects of protein depriva- 
tion upon, and particularly up- 
on periodontal structures under 
irritation, 760 
vascular plexus of, India ink perfusions 
of, 539 
tumors, malignant, 450, 785, 1234, 1321 
( Absts. ) 
Oromaxillary fistulae, closure of, 449 (Abst.) 
Orthopedics, surgery and, of mouth and jaws, 
textbook of, vol. 9, 667 (B. 
rev. ) 
Osteo-fibroma; classification and pathogenesis 
of fibrous dysplasia of jaws, 
725 
Osteogenesis; bone formation and bone re- 
sorption, 1074 
Osteoma, calcified osteoid; classification and 
pathogenesis of fibrous dys- 
plasia of jaws, 858 
central, of mandible, 694 
classification and pathogenesis of fibrous 
dysplasia of jaws, 856 
osteoid; classification and pathogenesis of 
fibrous dysplasia of jaws, 731 
of maxilla, 1008 (Abst.) 
spongiosum, symptomatic, of mandible, 808 
Osteomas, multiple, of mandible and maxilla, 
738 
Osteomyelitis, chronic, 702 


of ascending ramus of mandible secondary 


to peritonsillar abscess, 222 
( Abst.) 

Osteoplasty; rotating abrasives in manage- 
ment of periodontal soft and 
hard tissues, 1134 

Oxygen saturation of arterial blood as de- 
termined by modified Millikan 
oximeter during anesthesia for 
oral surgical procedures, investi- 
gation of, 1079 


Pain associated with lesions of mucous mem- 
brane, relief of, 260 
of malignant disease, management of, with 
nerve blocks, 786 (Abst.) 
Palatal mucosa, effect of dental prostheses 
on, 220 (B. rev.) 
Palate, clefts of, primary repair of, 1232 
(Abst. ) 
hard, gumma of, with perforation, 690 
surgical reconstruction of, 1120 (Abst.) 
Palatine mucous glands, adenocarcinoma of, 
Bell’s; transitory 
paralysis, 719 
acid deficiency, lingual lesions 
in; oral lesions in niacin, ribo- 
flavin, pyridoxine, folic acid, 
and pantothenic acid deficien- 
cies in adult dogs, 656 


Palsy, unilateral facial 


Pantothenic 
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Paradentitis, apical, treatment of, biological 
orientation for, 1122 (Abst.) 
Paralysis, facial, transitory unilateral (Bell’s 
palsy), 719 
Parkinson’s disease; systemico-oral interde- 
pendency in chronic disease, 254 
Parotid gland, epithelial tumors of, surgical 
treatment of, 1007 (Abst.) 
Pathogenesis, classification and, of fibrous 
dysplasia of jaws, 628, 725, 856 
of dental caries, investigations into, 168 
Pathogenic staphylococci, resistance of, 
to some antibiotics, research 
studies on, with particular refer- 
ence to penicillin, 671 (Abst.) 
Pathogenicity of Candida albicans isolated 
from mouth, 1214 
Pathology, clinical oral, studies in, 100 
oral, 108, 336, 561, 894, 1007, 1230 
(Absts.); 331 (B. rev.); 64, 
168, 263, 400, 510, 628, 725, 
842, 1093, 1149, 1278 
role of sympathetic nerves and system 
in, 336 (Abst.) 
Pathosis, gingival, in mouth breathers, 382 
Pemphigus, 611 
Penicillin, actinomycosis with special refer- 
ence to its treatment with, 669 
(Abst.) 
eight fatal anaphylactic reactions to, 896 
(Abst. ) 
research studies on resistance of patho- 
genic staphylococci to some anti- 
biotics with particular reference 
to, 671 (Abst.) 
$35-labeled, penetration of, in extracted 
human teeth, endodontic signif- 
icance of, 639 
disease, pulpectomy in, 112 
(Abst. ) 
lesions in Syrian hamster; I. method of 
evaluating alveolar bone resorp- 
tion, 492 
II. observations on influence of sex 
and effect of preweaning 
rations, 1060 
oral lesions in niacin, riboflavin, pyri- 
doxine, folic acid, and panto- 
thenic acid deficiencies in adult 
dogs, 867 
membrane, adaptation of, to physiologic 
and pathologic changes, 977 
soft and hard tissues, rotating abrasives in 
management of, 1134 
structures under irritation, effects of pro- 
tein deprivation upon oral tis- 
sues of rat and particularly up- 
on, 760 
Periodontia, 154, 382, 492, 598, 707, 814, 
977, 1048, 1128 
courses at Beth Israel Hospital, 664 
Periodontitis, cyclic phenomenon of, 598 
Periodontium, steroid hormones and tissues 
of, 1179 
Periodontology courses at Columbia Univer- 
sity, 557 


Periodontal 
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Peritonsillar abscess, osteomyelitis of ascend- 
ing ramus of mandible second- 
ary to, 222 (Abst.) 

Perléche; angular cheilosis and macroglossia, 
100 

Petite chirurgie de la bouche (minor oral 
surgery), 666 (B. rev.) 

Pharmacologie action, mutually exclusive, of 
two chemically distinct local 
anesthetic solutions used for 
pulp extirpation, 298 

Pharmacology and therapeutics, 617 

Philadelphia Section of the International 
Association for Dental Research, 
1116 

Physical therapy, radiological diagnosis and, 
in dentistry, 560 (B. rev.) 

Physiologie rest position; temporomandibular 
function, 501 

Physiology, surgical anatomy and, 998, 1074, 

1262 
fresh frozen: use in management 
of hemophiliac, 27 
Plasmocytoma of maxilla, 1218 
Pleomorphic adenoma; tumors of 
salivary glands, 1281 
intermediate; adaptation of perio- 
dontal membrane to physiologic 
and pathologic changes, 977 
vascular, of oral tissues, India ink 

perfusions of, 539 

vera; systemico-oral 


Plasma, 
minor 


Plexus, 


Plexus, 


Polyeythemia interde- 


pendency in chronie disease, 248 
Polyposis, intestinal, carcinoma of jejunum 


in, with oral and digital melano- 
sis, 1009 ( Abst.) 
Practice administration for dentist, 1227 (B. 
rev.) 
Premalignant lesions of lips in soldiers re- 
turning from Korea, 64 
cyst, proliferation of 
lamina in wall of, 510 
branching, formation of, by 
odontoblast cells, 1105 
Professional news items, 106, 217, 329, 445, 
556, 664, 783, 892, 1004, 1115, 
1224, 1318 
Prognathism, mandibular, surgical correction 
of, 359 
surgical treatment of, 1120 (Abst. ) 
Progressive bone cavities of mandible, 903 
comments on Dr. John G. Whinery’s 
paper, 955, 970 
Proliferation of dental lamina in 
primordial cyst, 510 
Proprioceptive sense organ; adaptation of 
periodontal membrane to physio- 
logic and pathologic changes, 
978 
dental, effect of, on palatal 
mucosa, 220 (B. rev.) 
Prosthesis, crown and bridge, 447 (B. rev.) 
immediate denture, psychodynamic ap- 
proach to, 3 
removal of genial tubercle for, 1044 
surgical extractions for, investigations of, 
898 ( Abst.) 


Primordial dental 


Processes, 


wall of 


Prostheses, 
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Protein deprivation, effects of, upon oral tis- 
sues of rat and particularly up- 
on periodontal structures under 
irritation, 760 

Psychodynamic approach to immediate den- 
ture prosthesis, 3 

Pulp canals, sterilization of, 414 

cavity of permanent teeth, morphology of, 
743 

dental, in tooth germ transplants, observa- 
tions concerning, 198 

involvement of, by malignant tumors of 

oral cavity, 842 

extirpation, mutually exclusive pharmaco- 
logic action of two chemically 
distinct local anesthetic solu- 
tions used for, 298 

Pulpal changes, early dentinal and, following 
cavity preparation and filling 
materials in dogs, 1305 

Pulpectomy in_ periodontal disease, 112 
( Abst.) 

Pyridoxine deficiency; oral lesions in niacin, 
riboflavin, pyridoxine, folic 
acid, and pantothenic acid de- 
ficiencies in adult dogs, 438 


R 


Radiation changes in salivary glands and 
general effects of 1,000 r. to 
1,750 r. of x-ray radiation lo- 
cally administered to heads of 
dogs, long-term observations of, 
87 

Radiographic recordings of rest position of 
mandible in young adults, re- 
producibility of, 671 (Abst.) 

Radiographs exposed with films of different 

emulsion speed, comparative 

clinical evaluation of, 1088 

diagnosis and physical therapy 

in dentistry, 560 (B. rev.) 

Radiology, variations in structures of .bone 
and bones and their significance 
in, 988 

Radiotherapy, lower lip carcinoma treated 
with surgery and, 591 

sex differences in prognosis following; can- 
cer of tongue, mouth, and 
pharynx, 450 (Abst.) 

Ramus, ascending, of mandible, osteomyelitis 
of, secondary to peritonsillar 
abscess, 222 ( Abst.) 

Rat, effects of protein deprivation upon oral 
tissues of, and particularly up- 
on periodontal structures under 
irritation, 760 

Rats, jaws and teeth of, histologic changes 
in, following nephritis, adrenal- 
ectomy, and cortisone treatment, 


Radiological 


Wistar Institute, age changes in nucleus 
of salivary glands of, 301 
Reconstruction, surgical, of hard palate, 1120 
(Abst. ) 
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Reimplantation of tooth, 44 

Removal of genial tubercle for prosthesis, 
1044 

of supernumerary tooth, 811 

Repair, primary, of clefts of palate, 1232 
(Abst. ) 

Replica method, surface of free and attached 
gingiva studied with, 649 

Research, 87, 198, 301, 420, 530, 649, 760, 
867, 1105, 1214, 1305 

clinical and laboratory, 334, 671, 784, 1322 
(Absts. ) 

studies on resistance of pathogenic staphy- 
lococei to some antibiotics with 
particular reference to peni- 
eillin, 671 (Abst.) 

Resection, endobuccal, indications for; sur- 
gical treatment of tumors of 
jaw, 897 (Abst.) 

radical root, healing following, 378 

Resorption, alveolar bone, method of evaluat- 
ing; periodontal lesions in 
Syrian hamster, 492 

bone, bone formation and, 1074 

Rest position of mandible in young adults, 
reproducibility of radiographic 
recordings of, 671 (Abst.) 

physiologic; temporomandibular fune- 
tion, 501 
interocclusal ; 
function, 503 

Reticulum-cell sarcoma, primary, of mandible, 
568 

Retinal anlage tumor of maxilla, 796 

Review of literature, 108, 219, 331, 447, 559, 
666, 784, 894, 1007, 1117, 1226, 
1321 

Reviews of new books, 219, 331, 447, 559, 666, 
1117, 1226 

Rhabdomyosarcoma of 

(Absts. ) 

arthritis and hypervitaminosis 

D, dentine dysplasia associated 

with, 76 

involvement of temporomandibular joint 
in case of, 1039 

Rheumatic heart disease; systemico-oral inter- 
dependency in chronic diseases, 
254, 257 

Roentgendiagnostik des Schiidels, 560 (B. 
rece’d) 

Roentgenographic evidence of condylar neck 
fracture, 58 

Roentgenography, intraoral, of upper molar 
region, anatomic limitations of, 
1272 

Roentgenology, oral, 58, 988, 1088, 1272 

Root apices and surrounding areas of 100 

mandibular molars, stereo- 
binocular microscopic study of, 
1298 
failure, 
1100 
importance of chemomechanical prepara- 
tion of, 993 
resection, radical, healing following, 378 


space, temporomandibular 


tongue, 108, 894 


Rheumatoid 


canal isotope determination of, 
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Rotating abrasives in management of perio- 
dontal soft and hard tissues, 
1134 


8 


Saliva, buffer systems in; buffering systems 
in mouth, 829 
normal human, investigation of, for pos- 
sible anticarcinogenic action 
and chemical carcinogenesis in 
mucous membranes, 1192 
Salivary gland, minor, sialolithiasis of, 143 
glands, long-term observations of radia- 
tion changes in, and general 
effects of 1,000 r. to 1,750 r. 
of x-ray radiation locally ad- 
ministered to heads of dogs, 87 
minor, tumors of, 1278 
of Wistar Institute rats, age changes 
in nucleus of, 301 
Sarcoma, ameloblastic, in mandible, 123 
primary reticulum-cell, of mandible, 568 
Sarcomatous granuloma, 1234 (Abst.) 
Science of dental materials, 219 (B. rev.) 
Scorbutic type gingival lesion, effect of 
vitamin C on, 392 
Sebaceous glands in tongue, 562 (Abst.) 
Sialadenitis, chronic, and sialography, 453 
Sialolithiasis, 595 
of minor salivary gland, 143 
Sialolithotomy, intraoral, 146 
Sinus, maxillary, of dog, change of volume of, 
after extraction of adjacent 
teeth, 420 
Skull, surgical anatomy of facial nerve out- 
side, 1120 (Abst.) 
Smallpox vaccinations, multiple, in treatment 
of recurrent herpes simplex, 111 
(Abst. ) 
Smoking, effects of, on oral mucosa, 1026 
Sodium fluoride, topical application of, on 
teeth controlled histologically, 
335 (Abst.) 
Solitary bone cysts of mandible, symposium, 
903 
American blastomycosis, 337, 561 
( Absts. ) 
Southeastern Society of Oral Surgeons, 329 
Spasm, laryngeal, 1139 
Staphylococci, pathogenic resistance of, to 
some antibiotics, research 
studies on, with particular 
reference to penicillin, 671 
(Abst. ) 
Staphylococcus infection of temporomandib- 
ular joint, 148 
Stereo-binocular microscopic study of root 
apices and surrounding areas of 
100 mandibular molars, 1298 
Sterilization and disinfection in dentistry, 
review of, 788 
of pulp canals, 414 
Steroid hormones and tissues of periodontium, 
1179 
Stevens-Johnson syndrome—erythema exuda- 
tivum multiforme, 161 


South 
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Stomatology, sixteenth French Congress of, 
556 
Supernumerary fourth permanent molars, 862 
tooth, removal of, 811 
Surgery and orthopedics of mouth and jaws, 
textbook of, Vol. 9, 667 (B. 
rev.) 


antibiotic therapy in, critical re-evaluation | 


of, 1230 ( Abst.) 
lower lip carcinoma treated with, and radio- 
therapy, 591 
minor oral (petite chirurgie de la bouche), 
666 (B. rev.) 
maxillofacial, in Indo-China, six years of 
experience in, 338 (Abst.) 
of cleft palate, past, present, and future 
in, 1119 (Abst.) 
of hare lip and cleft palate, 1117 (B. rev.) 
operative oral, 3, 118, 227, 341, 453, 568, 
673, 788, 973, 1013, 1125, 1235 
oral, 222, 338, 449, 562, 669, 896, 1009, 
1119, 1232 (Absts.) 
(cirurgia bucal), 1227 (B. rev.) 
practical, 1228 (B. ree’d) 
Surgical anatomy and physiology, 998, 1074, 
1262 
of facial nerve outside skull, 1120 ( Abst.) 
correction of complete bilateral ankylosis 
of mandible, 1235 
of mandibular prognathism, 359 
extractions for prosthesis, investigations of, 
898 (Abst.) 
reconstruction of hard palate, 1120 (Abst.) 
treatment of epithelial tumors of parotid 
gland, 1007 (Abst.) 
of prognathism, 1120 (Abst. ) 
of trigeminal neuralgia, 1010 (Abst.) 
of tumors of jaw; indications for endo- 
buceal resection, 897 (Abst.) 
Swelling of maxilla of doubtful etiology, 136 
Sympathetic nerves and system, role of, in 
oral pathology, 336 (Abst.) 
osteoma spongiosum of man- 
dible, 808 
hamster, periodontal lesions in; I. 
method of evaluating alveolar 
bone resorption, 492 
II. observations on influence of 
sex and effect of preweaning 
rations, 1060 
Systemico-oral interdependency 
disease, 246 


Symptomatic 


Syrian 


in chronic 


= 


Tagung der deutschen geselschaft fiir kiefer 

& gesichtschirurgie, 445 

human, dentino-enamel cuticle 

in, further evidence on presence 

of, 1315 

attritioning of, 1048 

extracted human, endodontic significance 
of penetration of §$3%5-labeled 
penicillin in, 639 


Teeth, adult 
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Teeth—Cont’d 
jaws and, of rats, histologic changes in, 
following nephritis, adrenalec- 
tomy, and cortisone treatment, 
881 
permanent, morphology of pulp cavity of, 
743 
devitalized, movability of, in 
Macacus rhesus monkey, 189 
Temple University School of Dentistry, 558 
Temporomandibular function, 500 
joint, ankylosis of, 333, 670 (Absts.) 
so-called congenital, etiology of, 449 
(Abst. ) 
disease, 898 (Abst.) 
human, development of, 784 (Abst.) 
involvement of, in case of rheumatoid 
arthritis, 1039 
new approach to; meniscectomy, 
(Abst. ) 
staphylococcus infection of, 148 
Therapeutics, pharmacology and, 617 
Therapy, antibiotic, in surgery, critical re- 
evaluation of, 1230 ( Abst.) 
radiological diagnosis and, 
dentistry, 560 (B. rev.) 
Thrombosis, cavernous sinus, in diabetic, 372 
Tibia, case of adamantinoma of, 336 ( Abst.) 
Tongue, carcinoma of, treatment of, 786 
(Abst. ) 
gross appearance and histopathology of, 
correlation between, 1165 


vital and 


1009 


physical, in 


hairy, 659 
mouth, and pharynx, cancer of; sex differ- 
ences in prognosis following 
radiotherapy, 450 (Abst.) 
rhabdomyosarcoma of, 108, 894 (Absts.) 
sebaceous glands in, 562 ( Abst.) 
treatment of cancer of floor of mouth and, 
112 (Abst.) 
Tooth development, adamantinoma in rela- 
tion to, 1230 (Abst.) 
extraction, secondary hemorrhage follow- 
ing, 488 
germ transplants, observations concerning 
dental pulp in, 198 
reimplantation of, 44 
supernumerary, removal of, 811 
third molar, alveolar border, mylohyoid 
ridge, lingual plate, and rela- 
tionship between; anatomic 
study of human mandible, 998 
fluorinated, action of, on teeth, 
335 ( Abst.) 
investigation on, concerning incorpora- 
tion of halogen into tooth sub- 
stance, 335 ( Abst.) 
Transitory unilateral facial paralysis (Bell’s 
palsy), 719 
Transplantation of tissues: cartilage, bone, 
fascia, tendon, and muscle, 1228 
(B. ree’d) 
Transplants, tooth germ, observations con- 
cerning dental pulp in, 198 
Traumatic bone cyst, 940 
bone cyst, so-called, terminology of, 962 
additional report on, 917 


Toothpastes, 
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Traumatic—Cont’d 
comments on, 967 
cyst; progressive bone cavities of mandible, 
904 
cortisone, nephritis, adrenalec- 
tomy, and, histologic changes 
in jaws and teeth of rats follow- 
ing, 881 
early, of cleft lip and cleft palate, 897 
(Abst. ) 
actinomycosis, use of Achromycin and 
neomycin in, 1034 
f apical paradentitis, biological orienta- 
tion for, 1122 (Abst.) 
manifestations of tuberculosis 
with H.A.I., 1008 (Abst.) 
of head and neck, 1121, 
( Absts. ) 
of carcinoma of tongue, 786 ( Abst.) 
of common and refractory gingivitis, new 
approach to, 814 
extravasation cysts with use of Gelfoam, 
950 
of jaw fractures, 449 ( Abst.) 
guide to, 221 (B. rev.) 
surgical, of epithelial tumors of 
gland, 1007 ( Abst.) 
of prognathism, 1120 (Abst.) 
of trigeminal neuralgia, 1010 ( Abst.) 
of tumors of jaw; indications for endo- 
buceal resection, 897 (Abst.) 
Trichloroethylene in nitrous oxide-oxygen 
anesthesia, use and need of, 
for 5-year-old child in multiple 
extraction of deciduous teeth, 
55 
Trigeminal neuralgia, surgical treatment of, 
1010 (Abst.) 
decompression of gasserian ganglion and 
its posterior root for, 333 
(Abst. ) 
Tubercle, genial, removal of, for prosthesis, 
1044 
Tuberculosis, buccal manifestations of, treat- 
ment of, with H.A.I., 1008 
(Abst. ) 
Tufts College Dental School, 218, 330 
Division of Graduate and 
graduate Studies, 107 
University School of Dental Medicine, 892, 
1116 
Cleft Palate Institute, 1320 
Division of Graduate and 
graduate Studies, 1005 
Tumor, retinal anlage, of maxilla, 796 
Tumors and cysts of neck, unusual, 
( Abst.) 
epithelial, of parotid gland, surgical treat- 
ment of, 1007 (Abst. ) 
malignant, of oral cavity, involvement of 
dental pulp by, 842 
oral, 450, 785, 1234, 1321 (Absts.) 
of jaw, surgical treatment of; indications 
for endobuccal resection, 897 
(Abst. ) 
malignant, 1121 (Absts. ) 
of minor salivary glands, 1278 


Treatment, 


of 


buceal 


of 


of cancer 1232 


of 


parotid 


Post- 


Post- 


1233 
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U 
Unerupted mandibular canines and their com- 
plications, 1234 ( Abst.) 
University of Alabama, 1115 
School of Dentistry, 557, 892 
of Illinois, 1319 
College of Dentistry, 106 
of Kansas City, 445, 1320 
of Minnesota, 664 
of Pennsylvania, 106, 329, 446 
School of Dentistry, 1005, 1319 
Postgraduate Courses, 1224 


Vv 
Vascular plexus of oral tissues, India ink 
perfusions of, 539 
Veterans Administration Hospital of Kansas 
City, Missouri, 446 

of Tuskegee, Alabama, 664 

Virus infections of interest to dentist, 1069 
Vitamin B complex deficiencies; oral lesions 
in niacin, riboflavin, pyridoxine, 
folic acid, and pantothenic acid 
deficiencies in adult dogs, 205, 
315, 438, 543, 656, 769, 867 
of, an scorbutie type gingival 
lesion, 392 

maxillary sinus of dog, change 
of, after extraction of adjacent 
teeth, 420 


C, effect 


Volume of 


x 


X-ray diagnosis, dental and oral, 560 (B. 
ree’d) 
examination of mandibular condyle, 898 
(Abst. ) 


Z 


Zahnersatz durch kronen, briicken und par- 
tielle prothesen, 1227 (B. rev.) 
Zygoma (malar) zygomatic compound, frac- 


tures of, 237 


Editorials 


Accidental Implantation of Cancer, 451 

Anesthetic Deaths, 339 

A Report From the New York Heart Asso- 
ciation, 225 

A Symposium on Bone Cysts, 899 

Graduate Oral Surgery Training, 787 

Honors Which Honor the Profession, 1011 

Note on Ameloblastoma, 566 


| Oral Pathology and the Armed Forces In- 


stitute of Pathology, 113 

Oral Surgery Coverage Under the Blue Shield 
Insurance Plan, 563 

Reply to Dr. Ivy’s Note in the June Issue, 
901 

The American Academy of Oral Pathology 
Ten Years, 1123 

The Proper Use of Drugs, 1 
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He brought snow 


to New Guinea 


ECEMBER 24, 1944. The captured, re- 

built airstrips bake under a blazing 

sun. No breeze stirs the kunai grass. The 

dim, weather-stained notice clinging to the 

mail-room door tells you Jap subs sank the 
ship carrying Christmas packages. 

If you punch two buttons at once on the 
walkie-talkie, you can tune in on the Jungle 
Network. The song you hear is a favorite all 
over the Pacific. It seems to bring you home. 
“I’m dreaming of a white Christmas...”* 

The man who wrote that song is an expert 
at cheering up troops. In 1918, Private Irv- 
ing Berlin wrote his first all-soldier show, in 
1942 his second: “This Is The Army,” with 
which he toured almost every theater of war. 

Berlin is also an expert at coming up the 
hard way. Immigrant to America at 5, on 
his own at 19, his first song earned just 
thirty-three cents. But Berlin always kept 
trying and never lost faith. 

His hard-working, confident drive is a 
trait Americans set great store by. And 
Americans have a lot of it. Which helps 
account for the fact that our country’s Sav- 
ings Bonds are one of the world’s finest 
investments. 

For the drive of 165 million Americans 
stands behind these Bonds. 

That’s why it’s such a sound idea for 
every American—for you—to invest regu- 
larly in U.S. Series E Savings Bonds, and 

“hold on to them. 


*Copyright 1942, Irving Berlin. 
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It’s actually easy to save money—when you buy 
Series E Savings Bonds through the automatic 
Payroll Savings Plan where you work! You just 
sign an application at your pay office; after that 
your saving is done for you. The Bonds you re- 
ceive will pay you interest at the rate of 3% per 
year, compounded semiannually, when held to 
maturity. And after maturity they go on earning 
10 years more. Join the Plan today. Or invest in 
Bonds regularly where you bank. 


Safe as America= 
US. Savings Bonds 


The U.S. Government does not pay for this advertisement. 
It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 
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JOIN THE BATTLE 
FOR TRUTH 


President Eisenhower has said, ‘‘We must through a vigorous information 
program keep the peoples of the world truthfully advised of our actions and 
purposes.’’ Carrying out this objective is primarily the job of the U. S. 
Information Agency. 

Because of the immensity of this task, however, and because the Soviet 
Government and its Satellites are spending some twenty times as much on 
propaganda as our Government is in telling the truth about America, Uncle 
Sam needs the help of all Americans in backstopping this effort. 

One of the most effective means for telling the American story is through 
books and magazines shipped overseas and placed in libraries where they may 
be read by our friends and potential friends abroad. We are told that the 
need for these publications is so great that they are literally thumbed to 
shreds when placed in overseas libraries. 

The Government is seeking the aid of all citizens and groups in this vital 
book and magazine collection campaign. Thousands of dentists have at their 
disposal books and magazines which could be used in this vital campaign. 
After your publications have been read, please do not diseard them. Techni- 
eal, popular and pictorial magazines are in great demand in many areas of the 
world. The same is true of books, both technical and fictional. 

Magazines for overseas use, however, should be fairly well up to date 
and in good eondition. Lurid and sensational publications, of course, should 
not be sent abroad. 

Magazines and books may either be mailed directly to friends overseas 
or shipped abroad for general distribution. In the latter case, they should 
be sent to the U. S. Book Exchange, Inc., 1816 Half Street, S. W., Washing- 
ton 4, D. C. . 

Typical of the kinds of magazines which are desperately needed by 
libraries, schools and hospitals around the world are the following: 





American Machinist McCall’s 
American Scholar Musical Quarterly 
Antioch Review National Geographic 
Architectural Record Political Science Quarterly 
Atlantic Monthly Popular Mechanics 
Collier’s Reader’s Digest 
Good Housekeeping Recreation 
Harpers Saturday Evening Post 
Holiday Saturday Review of Literature 
Life Story Parade 
Magazine of Art Vogue 

Yale Review 
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Kd on Kiegional dSbood 


rogram 


@ One out of every 20 persons 18-59 must donate blood at least once in 1954 if 
this nation’s civilian ill and injured are to have the blood they need. Every 20 
seconds in 1953 some hospital patient in the United States received a blood trans- 
fusion supplied by fellow Americans through the Red Cross. 


@ That’s why people who are able to donate blood should check with their local 
chapters about the Red Cross Regional Blood Program. It is important that 
blood donor appointments be made so that bloodmobile collection schedules in 


your community will be economical and efficient. 


@ Sickness, disaster, accident won’t wait for you to feel the spur of immediate 
action to donate blood when the emergency stirs your heart. Reserves must be 
kept so that when the child next door is hit by a careless driver, or a fellow 
worker is injured at the plant, the lifesaving blood will be ready. You wouldn’t 
refuse your blood in event of an emergency. Be ahead of disaster whenever it 


may strike. 
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Comparative blood levels following ingestion of 125 mg. 


penicillin V and 200,000 units of penicillin—G, potassium *V-Cillin’ is a totally different penicillin—not 


a modification of penicillin—G. ‘Unlike all 
other penicillins, it has a unique chemical 
composition which assures stability in the 
presence of acid. Therefore, there is no loss 
of potency due to stomach acidity. ‘V-Cillin’ 
produces higher blood levels and a longer 
duration of high concentrations. It is rapidly 


= absorbed from the duodenum. 
The superiority of ‘V-Cillin’ merits your 
a preference for all penicillin-sensitive infec- 




















coronitis, alveolitis, cellulitis, and a 


* \ creep tions, such as suppurative periodontitis, peri- 
% 3 
% It is also indicated prophylactically before 





+ and after oral surgery. 
% DOSAGE: 125 or 250 mg. t.i.d. 


™~, SUPPLIED: Attractive green-and-gray pul- 
am vules (filled capsules) of 125 mg. (200,000 
al units), in bottles of 50. Available on your 


prescription from all retail pharmacies. 


BLOOD LEVEL, units/cc. 
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Paraphrasing a Biblical Quotation— 


‘“Wuat ProFITetH It A DENTIST WHO GAINS THE WHOLE OF SCIENTIFIC KNOWL- 
EDGE But Loses Money In His Practice?’’ 


Puactice Qilinimistuntbia 


Yi 


The Dentist 


Edited by 


WILLIAM R. MANN, M.S., D.D.S., Ann Arbor, 
Mich., and KENNETH A. EASLICK, A.M., 


D.D.S., Ann Arbor, Mich. 


386 pages 


This book provides a summary of the 
fundamentals necessary for the efficient, 
ethical practice of dentistry, for profes- 
sional improvement, and for participation 
in community life—a long uncharted 
area of professional concern. It is the re- 
sult of a workshop attended by dentists, 
dental hygienists, dental assistants, den- 
tal teachers, and others interested in this 
field. The purpose of the workshop was 
to appraise critically the present data, 
information and opinions available re- 
garding the entire area of practice ad- 
ministration and to determine the best 
patterns for the dentist to adopt in or- 
ganizing and administering his practice 
and for filling his niche of professional 
responsibility in his community. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: Send me a copy of Mann-Easlick 


PRICE, $8.50 


It is just as important for the dental prac- 
titioner to understand the fundamental 
principles and procedures of good prac- 
tice management as it is for him to be 
familiar with the best technics, and it is 
essential that he take advantage of every 
opportunity for learning and improve- 
ment in this phase of practice. This 
hook covering the proper management of 
2ecounts, accurate record-keeping, cordial 
patient relationships, effective use of 
auxiliary personnel and equipment, and efii- 
cient financial policies contains the in- 
formation needed to successfully cope 
with today’s problems. 


‘*PRACTICE ADMINISTRATION FOR THE DENTIST, ’’ priced at $8.50. 


---. Attached is my check 


---. Charge my account. 


Street 
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While famed NPC and NPL still retain 
their indispensable place in the practice 
of oral surgery, the new solution contain 
ing Ravocaine, though designed specifi- 
tol Iam col@met aii’) imma-siieldehind Mm olaela-tollla-3 
is also proving to be a highly desirable 
adjunct in surgery 

That's because it combines extremely 
rapid onset and great depth with the 
shorter duration that is frequently desir 
able in some simple surgical procedures 
UN Yom ol-teoltlt-mial-e Xe) Ulslola mT aioe -lailaelaloler ye 
a smaller-than-average volume is usually 
entirely adequate for these simple inter 
venrions 

Place this Ravocaine HCI 0.4°4, and No 
vocain 2°, combination alongside NPC 
and NPL in your prachice today. Your 
choice of vasoconstrictor® either time- 
tested Cobefrin 001010 reclame -\ Amalia 
rolt al UE 47-100 M-3'20) >) a1 -omm ete] 001016) 


7 


Cobefrin, Levophed, Novocain and Ravocaine 
the t emark Reg S. Pat. Off.) of Winthy 
: 


Stearr dicatin ts respective brands of nor- 


defrin, levarterenol, procaine HCl and propoxycaine 
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